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Reliable Direct Sources the World Ouer 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi DIV 

CUTCH 

QUEBRACHO 

SUMAC— LEAF & GROUND 
TARA— 70DS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The Olson Sales Agency, Inc. 
Smport + Export 


Cable Address: Venpomene 


‘ 0226 
“COROSAGE” DIGBY 4-557 





Serving Tanners 
Round the World! 


From Boston to Batavia, Rottegdam to 
Buenos Aires—wherever gooc. iecther is made, 
tanners depend on Gargoyle ‘eather oils, 
greases and specialties to assure top quality. 


Included in our large family of famous 

Gargoyle products are the Sulfolines— unique SOCONY-VACUUM 
fatliquoring agents...Curriers Greases 

unexcelled for leather stuffing...the Solenes, 

Sole Waterproofing Compounds and 

microcrystalline waxes...other leather oils 

and specialties— all made under the 

most exacting manufacturing standards. QUALITY 


Our products—and our 87 years’ AND SERVICE 
experience — are always available to help 
meet your needs. Give us a call. SINCE 1866 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4,N. Y. 


GARG OYLE-Sama 
and GREASES 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Avenue, New York, 





MECO EXTRACT 


ONE GRADE—THE BEST 





CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 
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MELAMINE RESIN TANNING AGENT 


brings out the best in your leather 


TANAK® MRX Melamine Resin Tanning Agent is a favorite with experienced tanners 
for upgrading both white and colored leathers—for improving their desirable properties. 
TANAK MRX gives increased grain tightness, increased weight, fuller bellies and flanks, better 
“break.” It penetrates white leathers so thoroughly that maximum whiteness is retained even 
after deep buffing. Use TANAK MRX Melamine Resin Tanning Agent and increase the 
cutting value of your leathers. 


Other performance-proved Cyanamid Tanning Specialties include: 


DEPILIN® XC Unhairing Agent . .. for cleaner, whiter stock, and better control; 
CUTRILIN® Bates... the pancreatic “bates of choice” in the tanning industry; 
TWECOTAN® Tanning Extracts* .. . blends to meet specific tanning requirements; 
DYEWOODS and EXTRACTS’.. .a full line for every important need; 


TANAK® Synthetic Tanning Agents... ideal for improving the quality of leather during both chrome and 
vegetable tanning; 


BETASOL® OT Wetting Agent ... most powerful wetting agent available for tanning. 


AMERICAN Ganamid company 
Write today for complete information 


on any of these products INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company—Cyanamid sole distributors 





VEGETABI E If you are interested in 
4 44 


@ quality and customer sat- 
y ‘a, wD . isfaction, you should in- 
TA N N KE RR Ss - vestigate ARKOTAN B. 


ARKOTAN B is a syntan that assists in the production 
of a smoother grain, improved tensile strength, fuller 
and rounder feel and a clear, even color. 


ARKOTAN 6B assists in the solubility of your extracts, 
permitting greater penetration and better take-up and 
reduces the sludge in the bath when solid Quebracho 
is used. 


ARKOTAN B when used in the color pit, wheel or tail 
liquors improves the appearance of the grain and 
maintains the correct acidity in the tail liquor without 
the addition of acid at this point. 


ARKOTAN 6B is used extensively in the re-tan wheels 
to produce added weight. Excellent for use on chrome 
re-tan upper leather where a tight break and solid feel 
is required. 

Samples or demonstration of ARKOTAN B are avail- 
able upon request. 


ARKANSAS COMPANY, Ine. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 





How to give a skin DEEP BEAUTY 


The leather industry’s answer to competition is to bring out every jot of 
beauty that is in leather—and only in leather. Uniformly controlled tan- 
ning, deep and thorough, with the finest tanning materials is your way to 
bring out the best that’s in a hide. 


Diamond offers you: 
TANOLIN™, (five types) the one-bath chrome tan that produces high- 
quality leather, 
BICHROMATE, pure, dry, dust free, uniform. Used by more leading tanners 
than any other bichromate. 
FAT LIQUORS, a complete line including low and highly sulphonated oils. 
NEUTRALIZERS, where accurate pH control is essential, ask for DIAMOND 
Bicarbonate of Soda. 

Quick delivery from eight warehouse points; ten sales offices. 

Expert advice from your DIAMOND representative, wlo is trained in 
leather chemistry. 


DIAMOND CHEMICALS aa => 


FOR THE LEATHER INDUSTRY 


DIAMOND ALKALI COMPANY «+ CLEVELAND 14, OHIO 
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PRODUCE HIGH GRADE 


SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities of vege- 
table extracts. Replaces Sumac. Used as a retan on chrome 
stock 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces full plump 
leather. 


SYNEKTAN NCRP 
Specialty syntan, used in combination with chrome tannage 
or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tanning and re 
tanning operations. 


TANASOL PW 
Syntan in beads, to use with NCO for bleaching chrome stock 
and in retanning chrome stock. In the dye bath for good 
level colors. 


FUNGIZYME BATES 
Pancreatic bating salts of standard, controlled quality 


BATE A & AS For sheep skins and sole leather. 


BATE B & BS For furniture leather, side leather and calf skins 
BATE C &CS_ For goat skins. 

SULPHONATED OILS (Various Bases 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing 


Samples and information upon request. 
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OUR 155th YEAR 


Natural Dyewood Products 


Logwood 


Fustic + HMypernic + Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dvestulis. Svnthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


374 MAIN STREET BELLVILLE, N. J. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 


Branch Offices: 
7 Our ms BELLEVILLE, N. J. DANVERS, MASS. 
SSth 


CHICAGO, ILL. 
C0 TORONTO, CANADA 
MONTREAL, CANADA 





For Uniform Quality 
in Your Leathers... 


r i 4 


NEUTRALIZE 
mT SOLVAY 


eT 
Bicarbonate 


You improve the grain . . . you get better dyeing 
characteristics—you upgrade your leathers when 
you neutralize with SOLVAY AMMONIUM BICAR- 
BONATE. This quality product penetrates the leather 
uniformly throughout the thickness of the hide— 
the inner area as well as the surface. And remember, 
SOLVAY AMMONIUM BICARBONATE has a high neu- 
tralizing value (greater than borax or sodium bicar- 
bonate) with a Jow pH—a 19% solution has a pH 
of only 7.8! For quality leathers, specify SOLVAY 
AM MONIUM BICARBONATE. For free samples for test- 
Other Solvay Products ing purposes, write on your business letterhead to 
for Tanners the nearest Solvay office. 


© CLEANSING SODA XX SOLVAY PROCESS DIVISION 


iF - ALLIED CHEMICAL & DYE CORPORATION 
@ SNOWFLAKE* || Ares ] 61 Broadway, New York 6, N. Y. 


|} Chemical |] 
CRYSTALS —_———BRANCH SALES OFFICES 
Boston «+ Charlotte +- Chicago + Cincinnati - Cleveland « Detroit 
*RE AT. OFF. Houston -« New Orleans « New York e¢ Philadelphia - Pittsburg! 
St. Louis « Syracuse 
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MANUFACTURERS: 
LIQUID 
QUEBRACHO 

EXTRACTS DIVI-DIV! 


FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


IMPORTERS: 
MYRABOLAMS 
WATTLE BARK 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 


San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 
—_—_—_—_—_— 


"SUPREMO" “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 


logs that insure a continuous supply of Chestnut Extract 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 
Tanain white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 
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QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘“‘“PUREX"’ 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 
THE 


RIVER PLATE 
CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





for clean level 
uniform shades 


CALCOFAST’ 
GRAY G 


This specialty-type dye produces clean. 
level, uniform grays on all types of leather. 
It is excellent to use as a base for produc- 
ing a full range of grays. When used with 
synthetic tanning materials (Tanaks®) 
CaLcorast Gray G_ penetrates suede 


leathers sufficiently to permit top buffing. 


Catcorast Gray G is characterized by 
its good dye-bath exhaustion qualities and 


resistance to bleeding into a fat liquor. 


Consult your Calco representative for full 
information on this versatile dye — and 
others in the extensive Calco line. 


*Trade-mark 


Top buff ooze lining split leather, dyed with Calcofast 
Gray G. Caleofast Brown MF, Calcocid® Brown Y, a 1% 
combination of these dyes, containing about 85% gray. 
An outstanding feature of this formula is the uni- 
formity of color obtained. 


AMERICAN Cyanamid LOMPANY 


CALCO CHEMICAL DIVISION 


NORTH AMERICAN CYANAMID LIMITED. DYESTUFF DEPARTMENT 
CALCO CHEMICAL DIVISION BOUND BROOK, NEW JERSEY 
MONTREAL AND TORONTO 


NEW YORK - CHICAGO + BOSTON - PHILADELPHIA . CHARLOTTE - PROVIDENCE 





of specialized experience 
work for you. . . profitably 


® For over half a century, ATLAS has 


been a leader in the production of 


Guaranteed OILS Quality Oils for the Tanning Industry, 


© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


. wes OILS research, plus many years of practical 


© SPLIT OILS experience in the production of 

© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products oils is your assurance of uniformity 

to meet definite specifications. Give 

your leathers the "quality look" 


with ATLAS Oils. 


Cia ATLAS Refinery, Sne. 


A Name and Symbol 


Pre-eminent in the Tannery Industy | 142 LOCKWOOD ST. NEWARK 5, N. J. 





To 


Prevent Starch and protein finish- 


ing materials provide a fer- 

| tile substrate for the growth 

Spot AE of microorganisms. 

BSM-11 or Butrol are ef- 
fective economical pre- 
servatives providing out- 
standing control with a 
synergistic combination 
of bactericides and fun- 
gicides. 

° F 
housekeeping practice Our representative will give 
technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


(421s microorGANism CONTROL SPECIALISTS 





‘ome Data 
on Soaking ? 


Moonen BULLETIN 505 tells 


how tanners are cutting 


TANNERS REPORT SAVINGS ‘%°2King time in half by using 
UP TO THREE DAYS Hooker Sodium Tetrasulfide 


solution. It describes uses 


iidhis sitesi cutie ti tenes te and advantages of this time- 


water at 65° to 70°F., con- saving and money-saving 
taining 0.7% Hooker Sodium 
Tetrasulfide, are sufficiently 
softened for drumming. your company letterhead 


new chemical. A request on 


Even flint dried steer hides will bring you a copy. 
are frequently ready to pro- 
cess after only 48 hours in the The Hooker technical staff, 


same strength solution. 


constantly at work on pro- 
A 24-hour soak for green salted 


hides and skins, in 0.3% cessing needs of the leather 
Hooker Sodium Tetrasulfide industry, 


solution, gives cleaner hides, oa vi 
; ; pie ing v ar- 
more uniform tannin distri- ae ap Se Seven your pee 


is always on call 


bution, a higher leather yield. ticular problems. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST. - NIAGARA FALLS, N. Y 
CHICAGO, ILL. - NEW YORK, N. Y. 


LOS ANGELES, CALIF. - TACOMA, WASH H00 KE R 


CAUSTIC SODA * MURIATIC ACIO 


PARADICHLOROBENZENE © CKLORINE CHEMICALS 


SODIUM TETRASULFIDE * SOD:UM SULFIDE 
10-1396 





DREW 


OFFERS ADVANTAGES 


OVER THE REAL THING 


1. Greater Uniformity 
2. Freedom from Stearines 
3. Lower Pour Point 


DREW LUXOLENES—(1) regular, (2) higher viscosity, and 
(3) hygro types—may be used either straight or in blends for 
oiling off the grain of fine leathers, or in preparation of water 
dispersible fatliquors. We welcome requests for specific infor- 
mation concerning your individual requirements. 


LEATHER OILS DIVISION ‘ 5 a ci he 
E. F. DREW & co., INC. _— 1 DREW 
15 East 26th Street, New York 10, N.Y. / 
CHICAGO e« PHILADELPHIA e¢ BOSTO? PRODUCTS 





Over 81 acres of modern plant producing Tan- 

ning and Dyewood Extracts for the industry... 

Manufacturers of the famous CHEMBARK Natural 
tracts for Chemtan Co Experienced 
dvice furnished upon request. 


eV ee 
DYEWOOD EXTRACTS 


LOGWOOD + HEMATINE °* FUSTIC 
SUMAC = GAMBIER * HYPERNIC 
WATTLE + QUEBRACHO + MYRABOLAM 
DIVI-DIVI * TANNIC ACID 


YOUNG EXTRACTS HAVE BEEN 
SERVING THE INDUSTRY FOR MORE 
THAN 84 YEARS 


/ 2701 Boston St., Baltimore 24, Md. 
Philadelphia, Pa. * Chicago, III. 
cs & 7 Paterson, N.J.* Danvers, Mass. 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 








SQUEEZE TYPE, POLYETHYLENE 


WASHING BOTTLES 


© UNBREAKABLE 
© LIGHTWEIGHT 
© FLEXIBLE 


©@ CHEMICALLY 
RESISTANT 


© VENTED TO 
PREVENT DRIPPING 


© FITTINGS SOLD 
SEPARATELY 


~~ 9823-E. 


WASHING BOTTLES, Squeeze Type, Polyethylene. Of chemically resistant 
pure polyethylene, flexible, tough, lightweight and practically unbreakable 
Squeezing produces a steady, controllable stream or a few drops, as desired, 
with delivery stopped instantly when pressure is released 

This formulation is inert to distilled water, buffered, acidic or alkaline wash 
solutions and is not significantly attacked by corrosive solutions such as con- 
centrated Hydrogen Peroxide, but is not recommended for use above 70°C or 
for volatile organic solvents 

Both screw cap and delivery tube are of 
polyethylene. Delivery tube has carefully 
formed tip and screw cap has a small vent 
to prevent dripping caused by overpressure 
resulting from rise in room temperature. 


9823-E. Washing Bottles, Squeeze T 
lene, as above described 


ype, Polyethy- 
complete with 
vented screw caf tubs 


Capacity IncE 4 8 16 
[ meter of 


bottle, inche }-7 2-1 3 


Each 76 .89 1.05 
Per dozen 8.19 9.60 11.32 


Fittings, only polyethyle cons sting 
f vented re Ip and ben delivery 
tube. For convers aa 


lene bottles i Washing 


R 

To fit Bottle, oz 4 8orlé6 
Car ze N 24 22 
Each oa 52 
Per dozen 5.60 5.60 


yethy- 


10% discount from “dozen” price in assortments of 144 or more. 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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SECRETARY’S NOTICE 


International Union of Leather Chemists Societies has changed the dates 
of the Barcelona, Spain, meeting. 

Dr. A. Harvey, Honorary General Secretary of the International Union 
of Leather Chemists Societies, has announced that because the original 
dates of September 13th—I8th conflicted with the Semaine du Cuir de France, 
President Mallebay of the 1.U.L.C.S. has changed the dates to September 
6th-I1th, 1953. 


CORRECTIONS 


K. H. Gustavson has noted the following corrections to be made in his 
paper “Reactions of Polyamides with Tanning Agents” which appeared in 
the November 1952 Journal. 

Page 701, line 8 from the bottom, read “‘chromium’’; line 12 from the 
bottom “that” instead of “than”; line 14 from the bottom, read “esterified”. 
Page 702, line 9 from the top, delete “protein”. Page 703, line 3 from the top, 
read “‘polyamide”’; line 10 from the top “Igamid” instead of “Igamide’’; 
line 11, “‘Anilin” instead of “Analine”’; line 12, “adipic acid and hexamethy- 
lene-diamine”’ instead of ‘adipic acid-hexamethylene”’, and “caprolactam” 
instead of “‘coprolactam’”’; line 13 from the bottom, ‘0.05 meq.” instead of 
“0.5 meq.””. Page 704, line 19 from the top, insert reference “31” after “‘matter’”’. 
Page 706, line 10 from the top, ““Amberlite” instead of “‘Amerlite’”. Page 
707, line 7 from the bottom, ‘‘formate”’ instead of “formiate”. Page 710, in 
Acknowledgment, read “gratefully”. In Table 1, No. 2, ‘“Phthalato-Cr- 
sulfate, 1M phthalate per 1M Cr.O,” instead of “Phthalato-Cr-sulfate, 
1M Cr.O,”. The words “ionic” and “non-ionic” may take the place of “polar”’ 
and “non-polar” respectively on page 700, in order to conform with the 
character of the bonds. 


ADDENDUM 
THERMAL STABILITY OF LEATHER 
DECEMBER, 1952 


Since the above article appeared in the December, 1952 issue of the Journal, 
two British Patents No. 573026, November 2, 1945 and No. 587005, April 
10, 1947 on ‘‘Process for Treating Leather’ were called to the attention of the 
authors. The patents relate to processes for the manufacture of leathers 
which have outstanding resistance to shrinkage when exposed to heat and 


cold. The patents cover in part some of the work reported as to prevention 
of shrinkage by heat treating 1n air or mineral oil. 





HIDE POWDER COMMITTEE 





REPORT OF HIDE POWDER COMMITTEE 


A sample of hide powder furnished by Frank F. Marshall, Ridgway, 
Pennsylvania and representing a batch designated as Lot No. 26 has been 
tested by the A.L.C.A. Hide Powder Committee. The average values found 
by the Committee members in certain comparative tests of A.L.C.A. Ameri- 
can Standard Hide Powder, Lot No. 25, and the proposed Lot No. 26 are as 
follows: 


Hide Powder Lot No. No. 26 
Date of testing Cc. Dec. 1952 
Water soluble content, Blank 

test residue (grams) 3 0 
Ash, “ 18 0 
pH 20 5 
Nontannin grand average, “; 78 19.77 


The Committee has approved Batch No. 26 and has authorized Frank F. 
Marshall to issue the hide powder in this batch as A.L.C.A. Official American 
Standard Hide Powder, Lot No. 26. It was declared official January 30, 
1953. 


G. V. Downing F. Marshall* 


F. 
E. S. Flinn G. W. Schultz 
l. 


A. N. Kay D. Clarke, Chairman 


1 


Revision of the Physical Testing Methods 
By L. MaEserR, Chairman 


In 1948, a joint committee was appointed by the Federal Specifications 
Board and the A.L.C.A. to revise and rewrite the existing Physical Testing 
Methods for Leather, and if possible, work out a single set of methods ac- 
ceptable to both groups. The members of the committee were Robert B. 
Hobbs and Jerome S. Rogers, representing the Federal Specifications Board, 
and J. H. Gregory, Fred O'Flaherty, and E. B. Thorstensen, chairman, 
representing the A.L.C.A. 

The committee worked up the requirements of equipment and procedure 
and a general form of presentation for all the methods which were recognized 
by the Federal Specifications Board and the A.L.C.A. 

The results of the work done by the joint committee were reviewed by the 
Physical Testing Committee at its meeting in June, 1952. The few changes 
necessary to bring the methods of the Association in line with the recommen- 
dations of the joint committee were accepted. 
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An editorial subcommittee was appointed to rewrite the Physical Testing 
Methods of the Association to include the recommendations of the joint 
committee. The members of this committee were J. S. Rogers, chairman, 
Charles W. Mann, and E. G. Railo. The subcommittee has completed its 
work. The revised methods are published in the Journal for the consideration 
by the Association, as replacements for the existing Physical Testing Methods. 
This revision has been very complete and major changes have been made in 
each method. The Physical Testing Committee recommends that all revised 
methods be given provisional status. 

A revision of several of the methods has not been made because more 


committee work is required before a satisfactory method can be written. 


Sampling Methods for Leather for Physical Tests* 


SAMPLING LIGHT LEATHER (S1) 
I. Sampling for Compliance with a Contract 
\. NuMBER OF UNITs TO BE SAMPLED 


Fifteen test units shall be selected at random for test from each lot. For 


lots consisting of less than fifteen units, each unit shall be sampled for test. 


B. LocaTIOoN AND SIZE OF CUTTINGS 


For Hides, Skins and Other Units Except Bellies and Double Shoulders. Cut 
the test specimen approximately square and as large as needed with one edge 
parallel and 2 inches from the backbone, beginning 5 inches from the root 
of the tail. See Figure I, test area W. 


For Bellies. Cut the test specimen, X, 2 inches wide and as long as needed 
with one long edge parallel to and one inch from the belly line JE in Figure I. 


The middle of the specimen should be located midway between J and E. 
For Double Shoulders. Cut the test specimen, Y, 2 inches wide and as long 

as needed with one long edge parallel to and one inch from the line BE. 

The middle of the specimen should be located midway between B and E. 


2. Sampling for Research and Development Tests 


For tests carried out in connection with research or development work, the 


following sampling procedure 1s recommended. 


\. If one or more treatments are to be compared with a control (un- 
treated, or treated by standard procedure), an equal number of test pieces 
should be selected for each treatment and for the control. 
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B. The stock from which all test pieces are taken should be as uniform 
as possible, for example, a single drum load or one day’s production, ete. 

C. The allocation of the test pieces to the various treatments and 
control should be done according to a random scheme. 


D. Only one treatment should be applied to any one hide. 


E. All test pieces should be taken from the same hide location. For 


optimum test locations and directions of test see Reference 1, “Sampling of 


ec 
Side Upper Leather, No. II”, /.4.L.C.4. 47, 352 (1952). 


F. The number of hides required for each treatment will depend on 
the following factors. 
1. The smallest treatment effect that the experiment is in- 
tended to detect. 
The probablity with which this detection is to be made. 
The variability of the property investigated for hides similarly 
treated. 

The investigator should decide on Fl and F2 before carrying out the ex- 
periment, and should obtain values for F3 from available tables such as, 
for example, Table IV of Reference 1. The following formula may be used 
to calculate the number of hides to be used for each treatment. 


where 

n —- number of hides for each treatment (and for control) 

A a factor related to the risk that chance effects might indicate 
results that would not be confirmed in large scale production 
(see Table 1) 
a factor related to the risk that the experiment will fail to 
show real effects of treatments (see Table 1) 
per cent coefhicient of variation between hides similarly 
treated, for the physical property investigated. (See Ref. 1) 
the smallest treatment effect, expressed as a percentage 
change in a particular property, that the experiment is in- 
tended to detect. 


TABLE | 


0.00 
0.84 
1.28 


1.64 
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Example of Application of Formula (1) 


Suppose that two experimental tanning procedures X and Y are to be 
studied together with a standard tanning procedure S. Let tensile strength 
be the property investigated. The first step is to find the variability of this 
test. Ref. (1) shows that a good hide location for this property is block 5, 
for which the coefficient of variation is 11°7. Thus the value for C is 11. 

Suppose that the investigator does not wish to be misled by chance effects 
more than 10 per cent of the time, in finding differences that do not really 
exist. Table | shows that to this effect the value of A — 1.28. 

Furthermore, let it be required that a real treatment effect (improvement 
in tensile strength) of 15 per cent be detected with a probability of 80 per cent. 
Thus, the value of D 15 and Table | gives for B the value 0.84. 


Consequently, formula (1) yields 
ead: ee 4.8 or 5 hides 
(15) 2 
Thus the experiment shall consist in taking 15 hides and allocating at ran- 
dom 5 hides to X, 5 hides to Y, and 5 hides to S. One tensile specimen will 
then be cut from each hide in location 5 and the averages of 5 values corres- 
ponding to X, Y and § shall be compared. If, for example, the average for X 
is 3600 Ibs in2, 3150 Ibs in2 for Y, and 3000 lbs in? for S, the treatment 
effects are 
600 Ibs in 2 for X 
150 Ibs in? for Y 


To test the significance of these values we form the ratio 
treatment effect 
: c) ca 
\ (average of 5) 
n (100) 
In this case 
600 
2 


\; (0.11) (3000) 


For treatment X ‘ 


150 
9 


\; (0.11) (3000) 


For treatment Y t. 


Now compare these values to the selected value of A, 1. e., 1.28. 
t, is larger, therefore the effect of X (600 Ibs ‘in 2 
improvement) is considered real. 
is smaller, therefore the effect of Y is not con- 
sidered significant. 
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SAMPLING HEAVY LEATHER (S2) 
1. Scope 
This procedure is intended for use in sampling all types of heavy leather 
made from hides, sides, or other commercial cuts. 
2. Definitions of Hide Parts 
The commercial cuts of tanned heavy hides, illustrated in Figure 1, are 
as follows: } 
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A Side—OO'/WV— is half a hide cut along the backbone line. 

A Crop—OO’P’P—is a side with the belly trimmed off. 

A Back—OZUP—is a crop with the head trimmed off behind the horn 
holes. 

A Bend—OYR’'P—is a “back” with the shoulder cut off at right angles 
to the backbone line at the break of the fore flank. 


A Belting Butt—RUT’S—is a double “back” with the tail cut off at the 
butt line. 


A Belting Butt Bend—RR’S’S—is a double “bend” with the tail cut off 
at the butt line. 

A Sole Leather Butt Bend—PR'S’T—1s a double “bend”’. 

A Double Shoulder—R'UT’S’—is obtained when a “belting butt bend” 
is cut from a “belting butt’’. 


A Belly—VWP’P—is that part of the hide below the belly line (RU). 


For steerhide leather, RU passes through a point at or above the top of the 


front “break” and a point not more than 3, inch below the top of the rear 
“break”. For cowhide leather, the belly line RU passes through a point at 
or above the top of the front “break” and a point not more than 2% inches 
below the top of the rear “break’”’. 


3. Sampling Procedure 


The locations from which specimens (or test pieces) are to be cut are 
indicated in Figure 2. 

For hides, sides, crops and backs: The test pieces shall be cut approximately 
square, as large as needed for the tests to be made, and with one edge parallel 
to and 1 inch from the backbone line. Cut from the tail to head beginning at a 
point distant from the root of the tail (X’), |, the distance from the root 
of the tail to the neck line ('/, X’Z). 

For bends and sole leather butt bends: The test pieces shall be cut approxi- 
mately square and as large as needed with one edge parallel to and 1 inch in 
from the backbone line. Cut from the tail to head beginning at a point 
distant from the root of the tail (X’), !/, the distance from the root of the 
tail to the shoulder line (1!/, X’Y). 

For belting butts and belting butt bends: The test pieces shall be cut 2 
inches wide the full length of the butt or bend so located that the center line 
of its long dimension is parallel to the backbone and half way + 1 inch 
between the backbone line and the belly line. Cut specimens for physical 
tests from this strip beginning at a location ' , the distance from the butt 
line RS to the shoulder line R’S’ (',, XY) and extending forward as required 
to obtain the desired number of test pieces. 
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FIG. 2 


For bellies: The test pieces shall be cut 2 inches wide and as long as needed 
with one long-dimension edge parallel to and 1 inch from the belly line, SS’, 
and in such manner that its end nearer S falls on the line dividing the hind 
shank from the belly center. 

For double shoulders: The test piece (or two if more sample is required) 
shall be cut 2 inches by 8 inches with one long-dimension edge falling on the 


line dividing the shoulder and the bend and located equi-distant from the 
backbone line and the belly line. 
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1. History and Status of Sampling Method 


This method was adopted as official in 1942. The Physical Testing Com- 
mittee approved parts 2 and 3 October 14, 1947, as changes in detail only 
and submitted to Council for approval and adoption in 1948 (see JALCA 
1948, pg. 9-12). 


CONDITIONING LEATHER (S3) 


Conditioning shall consist of storing the units or test specimens in the 
standard atmosphere until they reach weight equilibrium. 


I. Scope 


This method is suitable for all units and specimens of leather. 


2. Specimens 


Either the prepared test specimen or the unit from which it is to be cut 
may be conditioned. 


3. Apparatus 


A room or chamber in which the standard atmosphere is automatically 
maintained shall be used for conditioning all specimens. 

Standard Atmosphere. The Standard atmosphere shall be air at 73.5° F. 
t 2° F. (23° C. + 1° C.) with a relative humidity of 50°) + 4°7. It is 
intended that the conditioning room or chamber be maintained as close as 
possible to 50 per cent relative humidity and 23° C. The indicated tolerances 
are meant to cover variations from these conditions which may occur over 
short-time cycles in various parts of the room or chamber. 

This atmosphere may be obtained by the use of an air-conditioned room or 
a small chamber such as a desiccator with a saturated solution of Mg(NO 
6H.O, a saturated solution of Ca( NO,)..4H.O, or a 52 per cent solution of 


sulfuric acid. (Atmospheres maintained with a salt solution will not approach 


the standard unless the temperature is near 23° C.) 


1. Procedure 


All test specimens or the units from which they are to be cut shall be 
separated, supported so that essentially all surfaces are uncovered, and stored 
in the standard atmosphere until they reach weight equilibrium. This 
usually requires from 24 to 75 hours depending on the leather and its thick- 
ness. (If forced circulation of the air is not used in the chamber, longer times 
to reach equilibrium will be required.) The specimens shall have reached 
equilibrium when hourly weighings show progressive weight changes less 
than + 0.1 per cent. 
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All dimensions of test specimens shall be measured after conditioning. 
If the units are conditioned, all specimens shall be cut from the unit and 
measured in the standard atmosphere. 

All physical tests shall be made in a room maintained at standard condition. 
(When specimens are conditioned in a chamber, they shall be removed one 
at a time and tested immediately. The test shall be completed in less than 
10 minutes after removal of the specimen from the chamber.) The condition- 
ing room may be used for both conditioning and testing. 


d. Results 

The results of any physical test shall state whether or not the specimen 
was conditioned and tested in the standard atmosphere. 
6. History and Status 


A standard atmosphere of 65 per cent relative humidity and 70° F. was 
made official in 1942. This was changed to 73.5° F. + 2° F. (23°C. + 1°C.) 
and 50°, + 4% relative humidity in June 1949. 


Physical Testing Methods for Leather 
AREA (P1) 


I. Scope 


This method is intended for use in determining the area of units of all 


types of leather. It is not intended for measuring the area of physical test 
specimens. 


2. Specimen 


The specimen shall be the full unit. 


3. Apparatus 

The apparatus shall consist of a sheet of transparent, flexible material 
which has been ruled in square inches. The sheet shall be large enough to 
cover the specimen completely. 


1. Procedure 


The specimen shall be spread out on a flat surface. The graduated sheet 
shall be spread smoothly over and in contact with it. The area shall be de- 
termined by counting the number of square inches required to cover the 
specimen. The area represented by parts of squares not completely over the 
specimen shall be estimated. 


5. Results 


The measured area of each unit shall be calculated to the nearest 0.25 
square foot. 


* All of the following Methods are Provisional as of February, 1953. 
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The total area of the leather in a sample shall be the sum of the areas 
of the individual units. 


6. History and Status 


The planimeter method of measuring the area of skins or large pieces of 
leather was adopted as official in 1941. 


Nore: The following methods for measuring the area of leather units are 


not official methods of the Association but are suggested as ways in which the 


area can be determined with a satisfactory degree of accuracy when a graduated 
sheet is not available. 


WeicuT MetTHop 


Apparatus: The apparatus shall consist of the following. 


1. A sheet of paper of uniform thickness at least as 
large as the specimen to be measured. 
Instrument for cutting paper. 
Balance and set of weights. 
Rule or tape graduated in ! , inch. 


Procedure: A piece of paper, larger than the unit to be measured, 
shall be spread out on a smooth, flat surface. The unit shall be 
spread on the paper and a piece of paper the shape and size of the 
skin shall be cut. The unit-shaped paper shall be weighed on a 
balance to the nearest 0.1 gram, and the weight recorded as W,. 
A rectangular piece of the same paper with an area more than one- 
half of the total area of the unit shall be cut, weighed, and the 
weight recorded as W.. Its dimensions shall be measured to the 
nearest '! , inch and its area computed and recorded as A,. The area 
A, of the unit shall be calculated to the nearest 0.25 square foot 
as follows. 


W A, . 
- x sq. feet. 
W, 144 
W, is the weight of the skin-shaped paper in grams. 
W, is the weight of the paper rectangle in grams. 
A. is the area of the paper rectangle in square inches. 


Planimeter method (an exact method for measuring the area of units which 


will he flat.) 


Apparatus: A planimeter with the following characteristics shall 
be used. 


1. A tracer arm at least 40 inches long, 
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2. A measuring wheel graduated to read one-fourth of 
a square foot and with a capacity of 10 square feet 
and 

3. An auxiliary wheel to give the instrument a total 
capacity of at least 40 square feet. 


Procedure: The specimen shall be spread out on a flat surface and the 
area shall be measured with the planimeter to the nearest one-fourth of a 
square foot. 


THICKNESS OF UNITS (P2) 


\ unit is an item of leather in its commercial form such as a skin, side, 
bend, belly, cut sole or block. 


I. Scope 
This method is intended for use in measuring the thickness of units of all 
types of leather. It is not intended for use in measuring the thickness of 


test specimens. 


2. Specimen 


The specimen shall be the full unit. 


3. Apparatus 
Tue Apparatus SHALL CONSIST OF 


A. A spring-ty pe gage graduated in 0.1 milimeter and !4 ounce having a 
flat presser foot 0.31 + 0.01 inch in diameter, and a flat anvil 0.31 + 0.01 
inch in diameter. The spring shall exert a force of 1 pound on the foot when 
the gage reads 2 ounces, and 2 pounds when the gage reads 12 ounces. (The 
“Woburn” type gage meets these requirements. On this gage 1 ounce equals 
'/s, inch.) When readings in irons are required using this gage, readings are 
to be taken in ounces and converted to irons by multiplying by 0.75. 


B. A standard wedge-type gage having one leg graduated in 14 iron (one 
iron equals !, inch.) 
1. Procedure 
Licnt LEATHERS. 


The portion of the specimen to be measured shall be placed between the 
anvil and presser foot of the spring type gage in such a manner that the 
specimen is in contact with the whole area of the anvil. With the specimen 


held in this position, the presser foot shall be lowered gently (not dropped) 
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until it rests on the specimen. The thickness shall be read from the scale to 
the nearest 0.1 millimeter, or 14 ounce. 

If the dimensions of the specimens are such that the gage will not reach 
from the edge to the point at which the thickness is desired, the specimen 
may be folded upon itself with the flesh inside. The thickness of the folded 
specimen shall be measured, and one-half of this value shall be taken as the 
thickness. The thickness shall be measured at not less than 5 equally spaced 
places along and approximately 6 inches from the backbone. 


SOLE AND OrHER Heavy LEATHERS. 


The “cut” edge of the specimen shall be inserted between the legs of a 
standard wedge-type gage so that the plane of the leather is perpendicular 
to the plane of the gage and bisects the angle formed by the legs. The gage 
shall be pushed over the edge of the leather to make firm contact with the 
leather but shall not cause any visible deformation of the specimen. The 


thickness shall be read from the scale to the nearest }% iron at the point 


where the specimen contacts the legs of the gage. 
The thickness shall be measured in at least 5 places equally distributed 


along the “‘cut” edge of the specimen. 


5. Results 

The median of the measurements taken on a unit shall be used as its 
thickness. (Median: If the numerical values of the measurements are ar- 
ranged in ascending or decending order, the median is obtained as follows: 
(a) if the number of values is odd, the median is the value in the middle 
of the series, (b) if the number of values is even, the median is the arith- 
metic average of the two middle values.) 

The medians of all the units measured shall be averaged to obtain the 
thickness of the sample. 


The range and average of the medians shall be reported. 


6. History and Status 


This method was part of a method for measuring the “Dimensions of 
Leather” which was adopted as official in 1941. 


THICKNESS OF SPECIMENS (P3) 
1. Scope 


This method is intended for use in measuring the thickness of test specimens 
in which the dimensions of the specimens are used directly in determining the 
results of the tests. 
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2. Specimens 


The specimen shall be a piece of leather which has been conditioned and 
cut to the dimensions required for the particular physical test. 
3. Apparatus 

The apparatus shall be a gage which is equipped with a dial micrometer, 
a flat anvil, and a presser foot loaded by dead weight. (The Randall-Stickney 
dead-weight type of gage meets these requirements. ) 

The dial shall be graduated to read the distance between the anvil and 
presser foot to the nearest 0.001 inch. 

The anvil shall be flat. Its diameter shall be between 0.375 and 0.385 inch. 

The presser foot shall have a flat contact surface, 0.375 + 0.001 inch in 
diameter. It shall be dead-weight loaded to exert a total load of 200 + 2 
grams on the specimen. Its contacting surface and the surface of the anvil 


shall be parallel within 0.0001 inch. 


1. Procedure 


The specimen shall be placed on the anvil, and the presser foot lowered 
gently (not dropped) until it rests on the specimen. The thickness shall be 
read from the dial to 0.001 inch. 


The number and location of the thickness measurements taken shall be as 
directed in the particular physical test method being used. 


5. Results 


The thickness of the sample shall be reported with the results obtained 
from the test in which the specimen is used. 


6. History and Status 


The method was part of a method for “Measuring the Dimensions of 
Leather” adopted as official in 1941. 


WIDTH (P4) 
1. Scope 


This method is intended for use in determining the width of physical test 
specimens and of regularly-shaped units and pieces of all types of leather. 


2. Specimen 


The specimen shall be the prepared test specimen, unit, or piece. 


3. Apparatus 
THE APPARATUS SHALL CONSIST OF 


A. A steel scale graduated to 0.02 inch for measuring the width of test 
specimens and small regular pieces. 
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B. A steel tape graduated to '/,, inch for measuring large units and 
pieces. 


1. Procedure 


Test specimens. Vhe specimen shall be laid on a flat surface and flattened 
out without pulling or stretching. The width shall be measured to the nearest 
0.02 inch at the locations designated in the method for making the particular 
test for which the specimen was prepared. 

Small pieces. The piece shall be laid on a flat surface and flattened out 
without pulling or stretching. The width shall be measured to the nearest 
0.02 inch in at least three places equally spaced along the specimen. 

Large units and pieces. The unit or piece shall be laid on a flat surface and 
flattened as well as possible without pulling or stretching. The width shall be 
measured in at least 3 places equally spaced along the specimen. The measure- 
ments shall be taken to the nearest !) ,, inch. 


5. Results 

The width of test specimens shall be used or reported as designated in the 
method for making the particular physical test for which the specimen was 
prepared. 


The average of the width measurements taken on any unit or piece shall 


be the width of the piece. The average shall be reported to the same accuracy 
as the measurements were taken. 


6. History and Status 


This method was part of a method for measuring the “Dimensions of 
Leather” which was adopted as official in 1941. 


TONGUE TEAR STRENGTH (P10) 

Tongue Tear Strength is defined as the load required to tear the leather 
between two tongues formed by splitting the leather perpendicular to its 
surface. 

1. Scope 
This method is intended for use on all types of leather. 


2. Specimen 


The specimen shall be cut to the dimensions shown in Figure 1. 

It shall be a rectangular piece of leather, 1 inch by 4 inches by the full 
thickness of the unit. It shall have a * ,, inch diameter hole located on the 
long axis 1 inch from one end and shall be split along its axis from the hole 





FIG. 1 


to the other end to form two tongues. The direction of the long axis of the 
specimen relative to the backbone shall be noted. 


3. Apparatus 
THe Apparatus SHALL CoNSIST OF 
A. A testing machine as described in the method (P15) for “Tensile 
Strength”’. 
RB. A spring-type thickness gage, as described in the method (P2) for 
measuring the ““Thickness of Units’’. 
C. A 3, inch punch. 
D. A knife for cutting and splitting the specimen. 
FE. A steel scale graduated to 0.02 inch. 
!. Procedure 
The thickness of the specimen shall be determined to the nearest 0.5 ounce 


on the long axis between the hole and the unsplit end of the specimen. The 
gage foot shall be adjacent to, but shall not overlap, the hole. 


One of the tongues on the specimen shall be clamped in each of the testing 


machine grips so that the long axis of the tongue is in the direction of the 
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motion of the movable grip. The faces of the grips shall be approximately 


2 inches from the common base of the tongues. The machine shall be operated 


at 10 + 2 inches per minute until the specimen starts to tear. At the instant 
of the initial tear, the load registered by the machine shall be noted and re- 
corded. 


5. Results 

The thickness measurements of all the specimens tested shall be averaged 
to the nearest 0.5 ounce and reported as the thickness of the sample. 

The loads required to tear the specimens shall be averaged to the nearest 
pound and reported as the Tongue Tear Strength of the sample. 

The direction of the long axis of the specimen relative to the backbone 
shall be reported. 
6. History and Status 


This method was part of a method for measuring the “Tearing Strength” 
of leather which was adopted as official in 1947. 


BUCKLE TEAR STRENGTH (P11) 
Buckle Tear Strength is defined as the load required to tear a leather strap 
fastened in a buckle. 
1. Scope 


This method is intended for use on all types of leather. 


Specimen 
The specimen shall be a piece of leather 1 inch by 8 inches. The direction 
‘the long axis relative to the backbone shall be noted. 
Apparatus 
THe AppaARATUS SHALL CONSIST OF 
A. A spring-type thickness gage as described in the method (P2) for 
measuring the “Thickness of Units’’. 
B. A steel punch which will make a * ,, inch diameter hole. 


C. A 1! , inch harness buckle with a 0.175 + 0.005 inch diameter 
tongue. It shall be attached to a strong strap, 1! , inch wide and at least 5 


inches long. The strap shall be equipped with a keeper located approximately 
, inch from the buckle. 


D. A testin;; machine as described in the method (P15) for ‘Tensile 
Strength”’. 
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1. Procedure 


\ 8/,, inch hole shall be punched on the long axis of the specimen 3 inches 
from one end. 

The thickness of the specimen shall be measured to the nearest 0.5 ounce 
on the long axis between the hole and the short end. The gage foot shall be 
adjacent to, but shall not overlap, the hole. 

The specimen shall be fitted in the buckle with the tongue of the buckle 
in the hole and the short end of the specimen under the keeper. The other 
end of the specimen shall be clamped in one of the testing machine grips so 
that the hole is approximately 3 inches from the grip. The free end of the 
buckle strap shall be clamped in the other grip. The machine shall be operated 
at 10 + 2 inches per minute until the specimen begins to tear. At that 
instant the load registered by the machine shall be noted and recorded. 


5. Results 


The thickness of the sample shall be the average of the thickness measure- 
ments of the specimens and shall be reported to the nearest 0.5 ounce. 

The Buckle Tear Strength of the sample shall be the average of the loads 
for the specimens and shall be reported to the nearest pound. 


The direction of the long axis relative to the backbone shall be reported. 


6. History and Status 


This method was part of a method for measuring the tearing strength of 
leather which was adopted as ofhcial in 1947. 


STITCH TEAR STRENGTH, SINGLE HOLE (P12) 


The Single Hole Stitch Tear Strength is defined as the load required to 


tear a leather specimen from a rod through a hole in the specimen. 


I. Scope 
This method 1S intended for use on heavy leathers. 


2. Specimen 


The specimen shall be a piece of leather, 1 inch by 2 inches. The end of 
the specimen in which the hole is to be punched shall be at least 1 inch away 
from any uncut edge on the unit. The direction of the long axis relative to 
the backbone shall be noted. 


3. Apparatus 
THe AprpARATUS SHALL CONSIST OF 


\. A spring-tvpe thickness gage as described in the method (P2) for 


measuring the “Thickness of Units’. 
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B. A steel punch, beveled on the outside, which will make a !/ inch 
diameter hole. 

C. A metal yoke made to the dimensions shown in Figure 1. 

D. A steel rod 0.095 + 0.005 inch in diameter and at least 1 inch long. 

Ek. A testing machine as described in the method (P15) for “Tensile 
Strength”. The jaws of one of the grips shall be covered to protect them from 
possible damage caused in clamping the metal yoke. 


FIGURE 


1. Procedure 


The thickness of the specimen shall be determined to the nearest 0.5 iron 
on the long axis of the specimen near the end in which the hole is to be 
punched. 


A ! yinch diameter hole shall be punched on the long axis of the specimen 


the center of the hole being * ;. inch from the end on which the thickness was 
measured. 

The yoke shall be gripped in one of the testing machine jaws. The end of 
the specimen containing the hole shall be placed between the arms of the 
voke, and the steel rod shall be passed through the holes in the yoke and the 
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specimen. The free end of the specimen shall be clamped in the other testing 
machine grip. The machine shall be operated at 10 + 2 inches per minute 
until the specimen starts to tear. At the instant that tearing begins, the load 
registered by the machine shall be noted and recorded. 
5. Results 

The thickness measurements of all the specimens tested shall be averaged 
to the nearest 0.5 iron and reported as the thickness of the sample. 

The loads required to tear the specimens shall be averaged to the nearest 
pound and reported as the Single Hole Stitch Tear Strength of the sample. 

The direction of the long axis of the specimen relative to the backbone 
shall be reported. 
6. History and Status 


This method was part of a method for measuring the “Tearing Strength” 
of leather which was adopted as official in 1947. 


STITCH TEAR STRENGTH, DOUBLE HOLE (P13) 
Double Hole Stitch Tear Strength is defined as the load required to tear 
the leather between two holes a given distance apart. 
1. Scope 


This method is intended for use on light leathers. 


2. Specimen 


The specimen shall be a piece of leather 1 inch by 2 inches. The end of the 
specimen in which the holes are to be punched shall be at least 1 inch away 
from any uncut edge on the unit. The direction of the long dimension relative 
to the backbone shall be noted. 


3. Apparatus 
THe Apparatus SHALL ConsIsT OF 
A. A spring-type thickness gage as described in the method (P2) for 
“Thickness of Units”. 
B. A steel punch which will make a hole * ,, inch diameter. 
C. A soft steel wire 0.040 + 0.001 inch in diameter and not less than 
, inches long. The large loop of a No. 1 paper clip meets the requirements. 


D. A testing machine as described in the method (P15) for ‘Tensile 


Strength”. The jaws of one of the grips shall be covered to protect them 


from possible damage caused in clamping the metal wire. 





METHODS 


1. Procedure 


The thickness of the specimen shall be measured to the nearest 0.5 ounce 
on the long axis near one end. 

Two °* ,, inch diameter holes shall be punched in the end of the specimen 
on which the thickness was measured. The holes shall be located as Shown 
in Figure 1. 


FIG. 1 


The wire shall be bent into a “U” shape, preferably by bending over a 
1, inch rod, and the ends passed through the holes in the specimen so that 
both ends project from the flesh side of the specimen. Both ends of the wire 
shall be clamped in the testing machine grip, the jaws of which have been 
covered. The free end of the specimen shall be clamped in the other grip. 


The machine shall be operated at 10 + 2 inches per minute until the specimen 


tears. At the instant that the specimen begins to tear, the load registered 
by the machine shall be noted and recorded. 


3d. Results 

The thickness measurements of all the specimens tested shall be averaged 
to the nearest 0.5 ounce and reported as the thickness of the sample. 

The loads required to tear the specimens shall be averaged to the nearest 
pound and reported as the Double Hole Stitch Tear Strength of the sample. 
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The direction of the long axis of the specimen relative to the backbone 
shall be reported. 


6. History and Status 


This method was part of a method for measuring the tearing strength of 
leather which was adopted as official in 1947. 


BURSTING STRENGTH, BALL (P14) 


Ball Bursting Strength is defined as the load in pounds required to force a 
ball-ended plunger through a leather diaphragm. 


I. Scope 


This method may be used to test all light leathers and leather products. 


2. Specimen 

The specimen shall be a disc of leather at least 1 inches in diameter. 
When a number of adjacent tests are desired, a strip of leather between 
1 3 , and 6 inches wide may be used for a specimen. When tests are made 
on such a strip, the clamping areas can be overlapped so that tests can be 


made with a minimum distance of 1 ! , inches between the bursts. ) 


3. Apparatus 
THe Apparatus SHALL Consist ot 

\. A thickness gage, as described in the method (P3), ‘Thickness of 
Specimens’. 

B. A specimen holder, as illustrated in Figure 2 and Figure 3, or equiva- 
lent. 

C. A testing machine, as described in the method (P15), ‘Tensile 
Strength”, except that the machine shall be arranged to have a cross head 
speed of 3 inches + 1 inch per minute. 


!. Procedure 

The specimen shall be cut with a die, knife, or shears. Its thickness shall 
be measured to the nearest 0.001 inch in at least 3 places near its center. 
If a strip is used as a specimen, the centers of all the test areas shall be 
located and properly marked, and the thickness at each center shall be de- 
termined before any tests are made on the strip. 


The specimen holder shall be mounted in the machine. The specimen shall 


be placed in the holder, grain up. The space between gripping surface adjusted 


in accord with the thickness of the specimen, and the specimen gripped 
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FIGURE 1. 


securely by pulling the plunger handle downward. The machine shall be 
operated at 3 inches + 1 inch per minute. If the grain crack load is desired, 
the specimen shall be observed for grain cracking. At the instant the grain 


cracks, the load registered by the machine shall be noted without stopping 


the machine, and recorded as the grain cracking load. The test shall continue 
until the specimen bursts. The maximum load registered by the machine 
shall be recorded as the bursting strength. 
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FIG, 3. 

3d. Results 

The thickness measurements taken on a specimen shall be averaged to the 
nearest 0.001 inch to obtain the thickness of the specimen. 

The thickness measurements of all the specimens tested shall be averaged 
to the nearest 0.001 inch and recorded as the thickness of the sample. 

The grain crack loads for all the specimens tested shall be averaged to the 
nearest pound and reported as the “Grain Crack Load” of the sample. 

The bursting loads for all the specimens tested shall be averaged to the 
nearest pound and reported as the “Bursting Load” of the sample. 

The bursting load for the sample may be calculated as pounds per inch of 
thickness by dividing the average bursting load by the average thickness of 
the specimens. 


6. History and Status 


\ method for “Bursting Strength” in which the Mullen Tester was used 
was adopted as official in 1948. 


TENSILE STRENGTH (P15) 
Tensile Strength is defined as the load required to rupture a test specimen 
under tension divided by the area of the original cross section of the specimen. 


I. Scope 


This method is intended for use on all types of leather except leathers 


which are not smooth and firm enough to permit accurate thickness measure- 
ments. 





METHODS 


2. Specimens 


Test specimens shall be cut with a die of the shape shown in Figure 1. 
The direction of the axis of the specimen relative to the backbone shall be 
noted. 








3. Apparatus 
THe AppaRATUS SHALL CONSIST OF 


A. A dead-weight type of thickness gage as described under the method 
P3) for measuring the “Thickness of Specimens”. 

B. A steel scale graduated to read in 0.02 inch. 

C. A steel die designed to cut specimens either 6 inches or 63, , inches 
long and of the other dimensions shown in Figure 1. The cutting edges shall 
be beveled on the outside and straight on the inside. The die shall be kept 
sharp and free from nicks to give clean, even edges on the specimen. (A 6- 
inch specimen may be used when the longer die is not available.) 


D. The cutting block shall consist of a flat, hardwood support, upon 
which is placed a flat, smooth sheet of firm material that will not injure the 


cutting edge of the die. For this purpose, the following materials are suggested: 
Rubber belting, leather belting, light cardboard, or 13 gage aluminum. 

E. The testing machine shall be power-driven and the applied force shall 
be indicated on a dial, scale, or chart. The load indicator shall remain at the 
point of maximum load after the specimen breaks. The speed of the power- 
actuated grip shall be 10 + 2 inches per minute when running free and shall 
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be uniform at all times. The error of the machine up to a load of 50 pounds 
shall not exceed 2 per cent; at loads of more than 50 pounds the errors shall 
not exceed | per cent. 

F. The machine shall be equipped with a set of grips for clamping the 
specimens. The faces of the grips shall be knurled or otherwise roughened to 
prevent slipping of the specimen. The gripping surfaces shall be 1 inch by 
1! inches. The grips shall be mounted with the longer dimension perpendicu- 
lar to the direction of the application of the load. 


1. Procedure 

The thickness of the specimen shall be measured to the nearest 0.001 inch 
at three points: At the mid-point of the narrow section and at a distance 
0.75 inch each side. 

The width of the specimen shall be measured to the nearest 0.02 inch at 
three places: At the mid-point of the narrow section and at a distance 0.75 
inch each side. 

The specimen shall be mounted symmetrically with the jaws when they are 
separated such a distance that the ends of the specimens, when clamped, 
shall extend to or slightly beyond the back edge of the jaws. 

The machine shall be started and when the specimen has been ruptured, 
the load in pounds shall be recorded. 


5. Results 

The original cross-sectional area of the specimen shall be calculated using 
the median thickness and width measurements. 

The tensile strength shall be calculated to the nearest 10 pounds per square 
inch by dividing the load in pounds by the area in square inches of the original 
cross section of the narrow portion of the specimen. 

The report shall state the direction of the long axis of the specimen relative 
to the backbone. 


6. History and Status 


\ method for measuring tensile strength of heavy leather, narrow leather, 
and soft leather was adopted as official by the Association in 1943. 


BREAKING STRENGTH (P16) 


Breaking strength is defined as the load in pounds required to rupture a 


specimen of leather. 
I. Scope 


This method is intended for use on light, soft leathers; boarded, buffed, or 
embossed leathers; narrow strap, welt, lace, and round belt leathers, or other 
leathers which cannot be tested by the prescribed Tensile Strength Method. 
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2. Specimens 


The specimen for wide, flat leathers shall be a piece of leather 6 + ! 


inches long and + + ! , inches wide. The direction of the long dimension 
relative to the backbone shall be noted. 

The specimen for narrow strap, welting, lace, and round belt leathers shall 
be a piece of leather 6 + !,,, inches long. 


3. Apparatus 
THe Apparatus SHALL CONSIST OF 


A. A testing machine as described in the method (P15) for ‘*Tensile 
Strength’, except that the face of one jaw of each clamp shall measure | inch 
by 1 inch and that of the other shall measure 1 inch by 1% inches or more. 

B. A spring-loaded thickness gage as described in the method (P2) for 
measuring the ‘“Thickness of Units’. 

C. A steel scale graduated to 0.02 inch. 


1. Procedure 
For Trestinc WipE SrEcCIMENS (GRAB METHOD). 


The thickness of the specimen shall be measured to the nearest 0.5 ounce 
in three places—at the center, and on the long axis one inch each side of the 
center. 

The distance between the grips at the start of the test shall be 3 + ! 
inches. 

The specimen shall be placed in the testing machine, with its long axis 
parallel to the direction of the applied force, and clamped lightly. The ma- 
terial of the specimen shall be distributed uniformly and made to hang 
Hat between the jaws before the specimen is tightly clamped. 

The machine shall be operated so that the movable clamp travels at a 
speed of 10 + 2 inches per minute. 

The load required to rupture the specimen shall be recorded as the breaking 
strength. (In a test of this type, many of the specimens will rupture at the 
jaws of the testing machines. The load should be recorded regardless of the 
place of rupture. 


For Trestinc NARROW SPECIMENS. 


The thickness of a flat specimen or the diameter of a round specimen shall 
be measured to the nearest 0.5 ounce in three places—at the center, and 1 
inch each side of center. 

The width of flat specimens shall be measured to the nearest 0.0 2inch at 
the same three places. 

The specimen shall be placed in the machine with its long axis parallel 
to the direction of the applied force. 
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The machine shall be run so that the movable clamp travels at 10 + 2 
inches per minute. 

The load required to rupture the specimen shall be recorded as the breaking 
strength. 


3d. Results 

The average of the thickness measurements made on all specimens shall be 
the thickness of the sample and shall be reported to the nearest 0.5 ounce. 

The average of the width measurements made on all the specimens shall 
be the width of the sample and shall be reported to the nearest 0.02 inch. 

The average of the breaking strengths obtained from the specimens tested 
shall be the breaking strength of the sample and shall be reported to the 
nearest pound. 


6. History and Status 


This method was part of the method for “Measuring the Tensile Strength 
of Leather” and was adopted as official in 1943. 


ELONGATION (P17) 


Elongation (or stretch) is defined as the increase in length of specimen 
under tension. It is generally measured at a designated load and expressed 
as a percentage of the original length. 


1. Scope 


This method is intended for use on all types of leathers. 


2. Specimen 

When the unit from which the specimen is to be cut is of sufficient size, 
the specimen shall be cut with the die used in preparing specimens for tensile 
strength tests. The direction of the long axis relative to the backbone shall 
be noted. (Elongation cannot be determined on the type of specimen used 
in obtaining the breaking strength by the grab method. The elongation of 
soft leathers and boarded, buffed, or embossed leathers can be accurately 
determined on a specimen of the shape used in testing for tensile strength). 

The specimen for narrow strap, welting, lace, and round belt leathers shall 
be a piece of leather 6 + ' ,, inches long. 


3. Apparatus 
THe ApparRaATus SHALL CONSIST OF 


A. A testing machine as described under the method (P15) for ‘Tensile 
Strength”’. 
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B. A bench marker, such as is shown in Figure 1, having a frame on 
which two parallel knives with marking edges are mounted. 
' 


—— 


| 
L _.002" 
*] . 003" 


i 


— Not to Scale 


FIG. 1 


GRINDAT 9 
MACHINE AT 


The marking edges shall be 1 inch long and 0.002 to 0.003 inch wide and 
shall be smooth, true and free of burrs. The outer sides of the knives shall be 


perpendicular with the marking surface, the inner sides shall be at an angle 


of 15° with the perpendicular. The distance between the centers of the 
marking edges shall be 2 + 0.003 inches. 
C. A stamp pad having a plane firm surface of either hardwood, glass or 
plastic on which a film of ink can be spread. 
D. Ink of such quality that it will clearly mark the specimen without 
affecting the strength or stretch of the leather. 
E. Dividers having at least + inch legs and which are screw-adjustable. 
F. Thickness gages as follows. 
For procedure A, a dead-weight gage as described in the method (P3) for 
measuring the “Thickness of Specimens”. 
For procedure B, a spring-type gage as described in the method (P2) for 
measuring the “Thickness of Units’’. 
G. A steel scale graduated to read in 0.02 inch. 


1. Procedure 


Procedure A. When either the tensile strength or the breaking strength 
and the elongation are to be determined, both values shall be obtained on 
the same specimen at the same time. All the requirements of the strength 
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test and the following extra procedures necessary for obtaining the elongation 
shall be met. 

A. The specimen shall be marked, using the inked bench marker, with 
two light but legible parallel lines across and perpendicular to its long axis 
and equal distances each side of its center. 

B. The specimen shall be mounted as directed in the strength test and 
the machine shall be set in motion at 10 + 2 inches per minute. 

C. The distance between the bench lines on the specimen shall be fol- 
lowed with the dividers until the load at which the elongation is desired has 
been reached. The distance between the points of the dividers shall be mea- 
sured to the nearest 0.02 inch. 

D. The machine shall not be stopped when the load at which the elonga- 
tion is to be measured has been reached but shall continue until the specimen 
breaks. 


Procedure B. When the elongation is to be determined separately, the 
following procedure shall be followed. 

\. The thickness of the specimen shall be determined at its center. 

B. The specimen shall be marked as described in Procedure A. 

C. If the dumbbell specimen is to be used, it shall be mounted as de- 
scribed in the method (P15) for “Tensile Strength’. If a narrow specimen is to 
be used, it shall be mounted as described in the method (P16) for “Breaking 
Strength”. The machine shall be set in motion at 10 + 2 inches per minute 
and run until the load at which the elongation is desired has been reached. 

D. The elongation shall be measured as described in Procedure A. 


3. Results 


The elongation shall be calculated to the nearest 0.1 per cent of the original 
length between the bench marks. 


The percentage elongation of all the specimens tested shall be averaged to 
obtain the elongation of the sample. 
6. History and Status 


The method for measuring elongation was adopted as provisional in 1943, 
revised in 1945, made official in 1947. 


ALTERNATE METHOD FOR ELONGATION (P17A) 


The following method is not an official method of the Association but may 
be used to obtain comparative elongation values, provided similar specimens 
are tested under similar conditions. 


I. Scope 


This method can be used to measure the elongation of all types of leathers. 
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2. Specimen 


When the unit from which the specimen is to be cut is of sufficient size, 
the specimen shall be cut with the die used in preparing specimens for tensile 
strength tests. The direction of the long axis relative to the backbone shall be 
noted. (Elongation cannot be determined on the type of specimen used in 
obtaining the breaking strength by the grab method. The elongation of soft 
leathers and boarded, buffed, or embossed leathers can be accurately deter- 
mined on a specimen of the shape used in testing for tensile strength.) 

The specimen for narrow strap, welting, lace, and round belt leathers shall 
be a piece of leather 6 + | ,, inches long. 


3. Apparatus 


THe Apparatus SHALL CONSIST OF 


A. A testing machine as described under (P15) “Tensile Strength’, 
except that in addition to other requirements it shall have an attachment 
for automatically and simultaneously recording both load and relative dis- 
placement of the jaws. (An autographic Scott Tester and other machines 
with autographic recording devices meet these requirements. ) 

B. Thickness gages as follows. 

For procedure A, a dead-weight gage as described in the method (P3) for 
measuring the “Thickness of Specimens”. 

For procedure B, a spring-type gage as described in the method (P2) for 
measuring the “Thickness of Units”. 


C. A steel scale graduated to 0.02 inch. 


1. Procedure 


Procedure A. When either the tensile strength or breaking strength and 
the elongation are to be determined, both values shall be obtained on the 
same specimen at the same time. All the requirements of the strength test 
and the following extra procedures necessary for obtaining elongation shall 
be met. 


After the specimen is mounted in the jaw, the machine shall be carefully 


run until the specimen just becomes taut. The machine shall be stopped and 
the distance between the jaws shall be measured to the nearest 0.02 inch. 

The autographic attachment shall be set to zero. 

The machine shall be set in motion at 10 + 2 inches per minute and run 
until the specimen ruptures. 

The elongation at the desired load shall be read from the chart and shall be 
calculated as a percentage of the original distance between the jaws. 


Procedure B. When the elongation is to be determined separately, the 
following procedure shall be followed. 


The thickness of the specimen shall be determined at its center. 
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If the dumbbell specimen is to be used, the specimen shall be mounted as 
described in the method (P15) for “Tensile Strength’. If a narrow specimen 
is to be used, the specimen shall be mounted as described in the method 
(P16) for “Breaking Strength”. The distance between the jaws shall be 
determined as described in Procedure A. 

The machine shall be set in motion at 10 + 2 inches per minute and run 
until the load at which the elongation is desired has been reached. The elon- 
gation, at the desired load, shall be read from the chart and shall be calculated 
as a percentage of the original distance between the jaws. 


5. Results 


The elongation shall be calculated to the nearest 0.1 per cent of the original 
distance between the jaws. 

The percentage elongation of all the specimens tested shall be averaged to 
obtain the elongation of the sample. 


6. History and Status 


A method for measuring the “Elongation” of leather was adopted as 
provisional in 1943, revised in 1945, and made official in 1947. 


WATER ABSORPTION (Static) (P30) 


Water Absorption (Static) is defined as the amount of water absorbed by 
leather immersed, without flexing, in water for a given time. 
1. Scope 

This method is intended for use on all types of leather. 


2. Specimen 


The specimen shall be a piece of leather approximately 2 by 4 inches. 


3. Apparatus 
Tue Apparatus SHALL CoNsIsT OF 

A. An immersion dish of glass or other non-corrosive material, having 
a flat bottom at least 3 by 5 inches. 

8B. A balance sensitive to 0.01 gram. 

C. A drying oven with automatic temperature control. 

D. A spring-type thickness gage as described in the method (P2) for 
“Thickness of Units’. 


1. Procedure 


The conditioned specimen shall be lightly brushed or blown to remove any 
loose adhering material. Its thickness shall be measured in at least 3 places 
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to the nearest 0.5 ounce or 0.5 iron, depending on the type of leather. The 
specimen shall be weighed to the nearest 0.01 gram and its weight recorded 


as (Wl). 


The bottom of the immersion dish shall be sparsely covered with glass 


beads. The specimen with the grain side up shall be placed flat on the beads 
and weighted with pieces of glass rod to keep it immersed. Distilled water 
at 23° C. + 3° C. shall be carefully poured into the dish until the specimen 
is fully immersed, at least 10 grams of water per gram of specimen being used. 
Air bubbles under the specimen shall be removed by carefully tilting the dish. 
Flexing of the specimen shall be avoided. 


Two immersion periods, one of 30 minutes and one of 2 hours, shall be 
used. (The use of a 24-hour immersion period is optional.) 


A. After the water is added, the specimen shall remain immersed for 30 
minutes. It shall be taken from the dish, the surface water shall be removed 
with blotting paper, and the specimen shall be weighed immediately to the 
nearest 0.01 gram. The weight shall be recorded as (W2,). 


B. The specimen shall remain in the air for a total of 5 minutes, includ- 
ing the weighing time, when it shall be reimmersed and allowed to remain im- 
mersed for a total of 2 hours including the original 30-minute immersion 
period, giving a total testing time of 2 hours and 5 minutes. The specimen 
shall be removed, blotted, and weighed. The weight shall be recorded as 


(W2,). 


If a 24-hour immersion period is used, the specimen shall be reimmersed 
5 minutes after being removed from the water and allowed to soak for 24 
hours including the 2-hour immersion period. It shall then be removed from 
the immersion dish, blotted, and weighed. The weight shall be recoreded 
as (W2;). 

When correction for the water solubles removed during immersion is de- 
sired, it shall be made as follows. At the end of any immersion period, the 
water in the immersion dish shall be thoroughly stirred so that all extracted 
material is in suspension or solution, transferred to a beaker, and weighed 
to the nearest 0.1 gram. The total weight of the water shall be recorded 
as (Ww). An aliquot of 25 milliliters of the water shall be taken from the 
beaker, put in a weighed tannin dish, and dried at 105° C. The tannin dish 
and residue shall be weighed and the weight (Wr) of the residue determined. 
The total weight of the extracted water solubles shall be computed as 


Ww x Wr 


25 


W3 


The remaining water shall be returned to the immersion dish and the test 
continued. 
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3d. Results 
When correction for extracted water solubles is not made, the water 
absorption of the specimen shall be calculated to the nearest 0.1 per cent 
as follows. 
W2 -WI1x 100 
W1 

where 

\ — Water Absorption — per cent water absorbed 

W1 original weight of the specimen 

W2 — wet weight of specimen after any period of immersion 


When correction for extracted water solubles is made, the water absorption 
shall be calculated to the nearest 0.1 per cent as follows. 


W2 + W3 - W1 x 100 
Wl 
where 
A, W1, W2 have significance as shown above. 
W3 weight of the extracted water solubles. 


The water absorption of the sample shall be the average of the percentages 
of water absorbed by the specimens. The report shall state the time of 
immersion. 

The thickness measurements of all the specimens tested shall be averaged 
to the nearest 0.5 ounce or 0.5 iron and reported as the thickness of the 
sample. 


6. History and Status 


\ method for determining the water absorption ot sole leather was adopted 


as provisional by ALCA in 1943. It was changed and continued as provisional 
in 1947. 


WATER RESISTANCE (Dynamic) (P31) 
Water Resistance (Dynamic) comprises the following three factors. 

\. Water Penetration, which is measured by the number of times a 
leather specimen, having one side in contact with water, must be flexed before 
water penetrates through the leather. 

B. Water Transmission, which is the amount of water which passes 
through the wet specimen during a given number of flexing cycles. 

C. Water Absorption, which is the amount of water retained by the 


specimen after the penetration and transmission measurements. 
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1. Scope 

This method is intended for use on all flexible leather '/, inch or less in 
thickness. It cannot be used on stiff leathers such as sole and belting leathers. 
2. Specimen 

The specimen shall be a rectangular piece of leather between 33/, and 
37, inches wide and between 4+!/, and 43, inches long. 


3. Apparatus 
Tue Apparatus SHALL CoNSIST OF 
A. A balance sensitive to 0.01 gram. 
8. A water penetration machine as shown in Figure 1 or its equiva- 
lent. (Complete working drawings for making this machine can be secured 
from the Secretary of the ALCA.) 


Water Resistance 


Ir SHALL Have THE FoLLOWING ELEMENTS 


A specimen holder made of two V-shaped clamps with wedges for holding 


the specimen. The clamps shall be 2.5 + 0.1 inches apart, inside measure- 
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ment, when their tops are in the same horizontal plane. One clamp shall 
be fixed to the frame. The other clamp shall be pivoted as shown in Figure 1 
and attached, through a connecting link, to a motor-driven eccentric which 
turns at 90 RPM. In one rotation of the eccentric the clamp shall move a 
distance of 1 + 0.05 inch below the horizontal and return. 

A water tank made of copper, stainless steel, or other non-corrosive ma- 
terial. It shall be of such a size and depth that it can be placed around the 
clamps and filled with water to such a level that, when the tops of the clamps 
are in the same horizontal plane, the lowest point of each clamp is 1.00 + 0.05 
inch below the surface of the water. 

A base for the water tank which is removable from between the machine 
frame and the water tank. 

A counter, preferably a reset counter, connected to the movable clamp to 
record the number of cycles through which the specimen is flexed. 

C. A2x 4 inch wick made by folding a piece of chamois into at least 
4 layers. The chamois shall meet the requirements of Federal Specifications 
KK-S-416. 

D. A spring-type thickness gage as described in the method (P2) for 
“Thickness of Units’. 


1. Procedure 

Water Penetration, Water Transmission and Water Absorption shall be 
determined on the same specimen at the same time. 

The thickness of the specimen shall be measured to the nearest 0.5 ounce 
in at least three places near the center of the specimen. 

The weight of the specimen shall be determined to the nearest 0.01 gram. 

Immediately prior to use, the wick shall be wet thoroughly, wrung out, 
and weighed to the nearest 0.01 gram. 

The machine shall be set so that the tops of both clamps are in the same 
horizontal plane. The specimen with the grain side out shall be fastened 
in the clamps by means of the V-shaped wedges so that a trough is formed with 
the leather sides under slight tension. The water tank shall be put in place 
and filled with distilled water to a level 1.00 + 0.05 inch above the lowest 
point of the clamps. The counter-reading shall be recorded. 


Water Penetration. The movable clamp shall be set in operation and run 
until water appears inside the leather. (The water usually first appears as 
small beads which are easily seen. If beads are not formed, very careful 
observation is necessary to determine initial penetration.) At the moment 


that water appears, the machine shall be stopped and the counter reading 
recorded. 


Water Transmission. The weighed chamois wick shall be placed in the 
trough in such a manner that it will absorb any water which penetrates the 
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specimen. Care must be used in placing the wick not to upset or change the 
fold in the leather across the bottom of the trough. The apparatus shall be 
set in motion and run the desired number of cycles, X» (usually 1350). The 
machine shall then be stopped and the wick immediately weighed to the 
nearest 0.01 gram. 


Water Absorption. The water shall be drained and the tank removed 
without splashing water into the trough. The specimen shall be removed 
from the machine, blotted with absorbent paper, and weighed to the nearest 
0.01 gram. 


d. Results 

The thickness of the specimen shall be the average of the thickness measure- 
ments. It shall be calculated to the nearest 0.5 ounce. The average of the 
thickness measurements of all the specimens shall be the thickness of the 
sample. It shall be calculated to the nearest 0.5 ounce and reported. 

The original counter reading shall be subtacted from the counter reading 
at the time water penetrated the specimen, and the difference (X, cycles) 
reported as Water Penetration. 


The original weight of the wrung-out wick shall be subtracted from its 


final weight, and the difference reported as Water Transmission in X, cycles. 


The original weight of the specimen shall be subtracted from its final 
weight and the result reported as Water Absorption in X, + X» cycles. 


PERMEABILITY TO WATER VAPOR (P32) 


Permeability to Water Vapor is defined as the rate at which water vapor 
passes through a material exposed to moist air on one side and dry air on the 
other. 

I. Scope 


This method is intended for use on all types of leathers. 


2. Specimen 


The specimen shall be a dise of leather, 2.75 + 0.1 inches in diameter. 
3. Apparatus and Reagents 
THe Apparatus AND REAGENTS SHALL CONSIST OF 


A. An analytical balance accurate to 0.01 gram. 


8. A permeability apparatus as shown assembled in Figure 1. 
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C. A steel stamping die, 2.75 + 0.1 inches in diameter. 

D. A constant temperature and humidity chamber which may be 
either a laboratory, a cabinet, or a chamber with circulated air maintained 
at standard condition (23° C + 1° C. and 50+ 4 per cent relative humidity). 

EK. A desiccant which shall be 8 mesh anhydrous calcium chloride. 


F. Microcrystalline wax with a melting point of 70° C. or lower. 


1. Procedure 


The aluminum cup shall be filled with the desiccant to the level of the rim, 
as shown in Figure 1. The specimen, with the grain side downward, shall 
be placed over the desiccant and centered with the cup. The template 
shall be placed flat on the specimen and centered as nearly as possible with 


the cup. A slight pressure shall be applied to the template to insure good 


contact between the rim of the cup, the specimen, and the template around 
the entire rim. The groove formed by the lip of the cup and the edge of the 
template shall be filled with melted wax which is allowed to harden before 
the template is removed. (The removal of the template from the hardened 
wax is facilitated by applying a coat of petroleum jelly to the edge and chilling 
the template prior to use.) 

The complete assembly shall be placed in the constant temperature and 
humidity chamber. At the end of one hour, the assembly shall be weighed 
to the nearest 0.01 gram. (The assembly shall preferably be weighed in the 
constant temperature and humidity chamber. If this is not possible, the 
assemblies can be removed and weighed one at a time, provided they are re- 
turned to the chamber in two minutes or less.) The assembly shall be weighed 
at 0.5 hour intervals until three or more successive weighings show weight 
increases which are equal within 0.01 gram. (The weighing intervals can be 
extended to one hour or more for specimens with low permeability. 


5. Results 


The permeability to water vapor of the specimen shall be calculated by 
the formula 


P 
AT 
where 
P — water vapor permeability in grams per square centimeter per hour 
I increase in weight in grams in 0.5 hour 
A — area of the exposed specimen in square centimeters (normally 25) 
T — time of exposure in hours 


The average of the results obtained from the specimens tested shall be the 
Permeability to Water Vapor of the sample. 
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6. History and Status 


A method, in which a tannin dish was filled with activated aluminum 
oxide and covered with a disc of leather placed between two brass rings with 
center openings | inch in diameter, was made official in 1941. 


PIPING (P40) 


Piping is defined as the formation of coarse wrinkles in the grain layer 
transverse to the direction in which a leather specimen is bent. Small uniform 
wrinkles which are associated with the break of firm leathers are not to be 
considered as piping. 


I. Scope 
This method is intended for use on all types and thicknesses of leather. 


2. Specimen 


The specimen shall preferably be a piece of leather, 1 inch wide and at 
least + inches long, cut with its long edges at least 1 inch away from any 
uncut edge of the unit. To save cutting a specimen from a unit of light 
leather, a 2-inch width of the edge can be tested. The direction of the long 
axis of the specimen relative to the backbone shall be recorded. 


3. Apparatus 
THe APPARATUS SHALL CONSIST OF 


\. Thickness gages of the wedge or spring-types as described in the 
method (P2) for measuring the “Thickness of Units”. 

8. A set of mandrels consisting of eleven metal pins at least 4 
inches long with diameters of 1.688, 1.063, 0.750, 0.563, 0.438, 0.348, 0.281, 


0.229, 0.188, 0.158 and 0.125 inches. (The diameters of the mandrels were so 


chosen that if a leather specimen, 9 irons thick, was bent around successively 


smaller mandrels, the compression of the grain would increase in increments 
of 5 per cent. The calculation of the mandrel diameters is based on the as- 
sumption that the neutral axis of bending lies midway between the grain and 
flesh surfaces of the leather specimen.) All diameters shall have a tolerance of 
t 0.002 inch. (This test is more easily performed if the mandrels are mounted 
in a bar as illustrated in Figure 1 of the method (P41) for “Grain Cracking”’.) 

C. A bench vise or other means of securely gripping and supporting 
the mandrels. 

D. A clamp of the mandrel jaw type having pressure surfaces at 
least as wide as the specimen. A small hand-screw wooden clamp meets the 
requirements. 
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1. Procedure 


Depending on the type of leather, the thickness of the specimen shall be 
measured at its mid-point to the nearest 0.5 ounce or 0.5 iron. 

Light Leather. The specimen, with its grain surface inward, shall be bent 
slowly around a mandrel held in the vise. First try a mandrel which it is 
anticipated will be too large to cause piping. If the specimen does not pipe, 
it shall be bent around successively smaller mandrels until piping occurs. 


Heavy Leather. The specimen shall be bent into a “U”, grain inward, 


placed in the jaws of the clamp, and over a mandrel too large to cause piping. 


The clamp shall be closed until the specimen contacts the mandrel lightly. 
As the clamp is closed, it shall be pushed forward to keep the bent portion 
of the specimen in contact with the mandrel. The specimen, still in the 
clamp, shall be lifted from the mandrel, examined and tested on successively 
smaller mandrels until piping occurs. 

The diameter of the mandrel on which the specimen pipes shall be recorded. 
5. Results 

The range and average thickness of the specimens shall be reported to the 
nearest 0.5 ounce or 0.5 iron. 

The maximum and minimum mandrel diameters on which individual 
specimens piped and the diameter of the mandrel on which the largest number 
of specimens piped shall be reported. 

The compression of the grain at piping may be used as a measure of the 
resistance of the leather to grain piping as follows. 

A. The percentage of grain compression at piping for the individual 
specimens can be calculated. It can also be obtained directly from the curves 
in Figire 2 of the method (P41) for “Grain Cracking” by reading as “grain 
compression” the percentages labeled “grain extension”’. 

B. The average of the percentage grain compression for the individual 
specimens shall be the percentage grain compression of the sample and shall 
be reported. 

The direction of the long axis of the specimen relative to the backbone 
shall be reported. 


6. History and Status 
A method for determining the resistance of leather to cracking and piping 
by bending the leather over mandrels was adopted as official in 1941. 


GRAIN CRACKING (P41) 


Cracking is defined as the rupture of the grain layer when a specimen of 
leather is bent through an angle of 180°. These cracks should not be confused 
with checking of the finish. 
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1. Scope 
This method is intended for use on all types and thicknesses of leather. 


2. Specimen 


The specimen shall be a piece of leather, 1 inch wide and at least + inches 
long, cut with its long edges at least 1 inch away from any uncut edge of the 
unit. The direction of the long axis of the specimen relative to the backbone 
shall be recorded. 


3. Apparatus 
THe Apparatus SHALL CONSIST OF 

A. Thickness gages of the wedge or spring types as described in the 
method (P2) for measuring “Thickness of Units”. 

B.A set of mandrels consisting of 11 metal pins at least + inches 
long with diameters of 1.688, 1.063, 0.750, 0.563, 0.438, 0.348, 0.281, 0.229, 
0.188, 0.158 and 0.125 inches. (The diameters of the mandrel were so chosen 
that if a leather specimen, 9 irons thick, was bent around successively smaller 
mandrels, the extension of the grain would increase in increments of 5 per 
cent. The calculation of the mandrel diameters is based on the assumption 
that the neutral axis of bending lies midway between the grain and flesh 
surfaces of the leather specimen.) All diameters shall have a tolerance of 
+ 0.002 inch. (This test is more easily performed if the mandrels are mounted 
in a bar as illustrated in Figure 1.). 


FIGURE 1 


C. A bench vise or other means of securely gripping and supporting 
the mandrels. 


ID). A clamp of the parallel jaw type having pressure surfaces at least 
as wide as the specimen. A small hand-screw wooden clamp meets the re- 
quirements. 
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FIGURE 2. 


1. Procedure 


Depending on the type of leather, the thickness of the specimen shall be 
measured at its mid-point to the nearest 0.5 ounce or 0.5 iron. 


Light leather. Vhe specimen, with its grain surface outward, shall be bent 
slowly around a mandrel held in the vise. First try a mandrel which it is 
anticipated will be too large to cause cracking. If the grain does not crack, 
the specimen shall be bent around successively smaller mandrels until crack- 
ing occurs. 
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Heavy leather. The specimen shall be bent into a “U”’, grain outward, 
placed in the jaws of the clamp, and over a mandrel too large to cause grain 
cracking. The clamp shall be closed until the specimen contacts the mandrel 
lightly. As the clamp is closed, it shall be pushed forward to keep the bent 
portion of the specimen in contact with the mandrel. The specimen, still 
in the clamp, shall be lifted from the mandrel and tested on successively 
smaller mandrels until cracking occurs. 

The diameter of the mandrel on which the grain of the specimen cracks 
shall be recorded. 


5. Results 

The range and average thickness of the specimens shall be reported to the 
nearest 0.5 ounce or 0.5 iron. 

The maximum and minimum mandrel diameters on which the grain of 
the individual specimens cracked and the diameter of the mandrel on which 
the largest number of specimens cracked shall be reported. 

The extension of the grain at cracking may be used as a measure of the 
resistance of the leather to grain cracking as follows. 

A. The percentage extension of the grain at cracking for the indi- 
vidual specimens can be calculated or obtained directly from the curves 
in Figure 2. 

B. The average of the percentage grain extension for the individual 
specimens shall be the percentage grain extension of the sample and shall be 
reported. 

The direction of the long axis of the specimen relative to the backbone 
shall be reported. 


6. History and Status 
A method for determining the resistance of leather to cracking and piping 
by bending the leather over mandrels was adopted as official in 1941. 


RESISTANCE TO CRACKING AT LOW TEMPERATURE (P42) 


Resistance to Cracking at Low Temperature is defined as the ability of 
cold leather to withstand distortion and shock without cracking. 


I. Scope 

This method is intended for use on all light leathers. It is particularly 
applicable to coated leather such as upholstery leather. 
) 


2. Specimen 


The specimen shall be a piece of leather 7 by 7 inches. 
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3. Apparatus 
THe APPARATUS SHALL CONSIST OF 


A. A specimen block made up of 1, a hardwood block 4 x 4 inches by 
} , inch thick. At the geometric center of each of the 4 narrow sides of the 
block, a No. 6 round head woodscrew shall be driven to such a depth that 
the bottom of the head stands ' , inch away from the block, and 2, two rub- 
ber blocks each 4 inches square and 1 inch thick. These blocks shall be made 
of medium density sponge (foam) rubber and shall be placed on top of the 
wooden block. (An industrial sponge rubber which has a density such that 
a sheet one yard square and one inch thick shall weigh 22 pounds, may be 
used for this purpose. ) 

B.A refrigerated cabinet thermostatically controlled and capable of 
maintaining any temperature between 73° F. and — 65°F. with a tolerance of 
+ 2° F. The cabinet shall be large enough to hold the testing machine and 
allow for its operation while in the cabinet. 

C. A testing machine is shown in Figure 1 or an equivalent device. 
It shall consist of the following parts:(1),a frame to support the weight- 
guiding tube, the weight-release shaft, and the specimen block, (2), a verti- 
cally-mounted weight-guiding metal tube at least 1319 inches long with an 
outside diameter of 3 inches and an inside diameter of 27 , inches. The 
lower end of the tube shall be 31% inches above the specimen block seat on 
the frame, (3), a 4-pound drop weight and chain of the design and materials 
shown in Figure 1, and (4),a weight-release shaft mounted on the frame so 
that one edge of the shaft is vertically over the center of the tube. The 
shaft shall be equipped with a pin, placed directly over the center of the 
tube, over which the weight chain can be hooked to suspend the weight, and 
a latch so arranged that the weight can be released from outside the re- 
frigerated cabinet in which the test is performed. 


1. Procedure 


A % ,,inch hole shall be punched in each corner of the specimen so that the 
outside-to-outside distance across holes on a diagonal of the specimen shall 
be 7% ,inches. The specimen shall be mounted with the grain side up on the 


foam rubber side of the specimen block with the holes in the specimen placed 


over the screws in the sides of the block. 


The weight shall be lifted and the mounted specimen shall be placed in 
the machine. The height of the weight shall be adjusted so that its lowest 
point is 914 inches above the specimen. (This height of drop is used so that 
that when allowance is made for unknown machine losses, the weight will 
hit the specimen with a velocity of approximately 7 ft. | sec. and an energy 
of approximately 3 foot pounds.) The testing machine, ready for operation, 
shall be placed in the cold cabinet. When the desired cabinet temperature 
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usually 20° F.) has been reached and maintained for at least 30 minutes, the 
machine shall be tripped from outside the cabinet, permitting the weight to 
fall on the specimen. The specimen shall be removed and examined for 
cracks. If the specimen has not cracked, it shall be returned to the testing 
machine and the drop weight again lifted to position. The temperature of the 
cabinet shall be reduced 25° F. (usually to -5° F.).. When the new cabinet 
temperature has been reached and maintained for 30 minutes, the machine 


shall be tripped and the specimen shall be re-examined. The specimen shall 
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be tested and examined at each successive 25° F. reduction in temperature 


until cracking occurs. 
+. Results 


The temperature at which the specimen cracked shall be reported. 
If the weight is dropped from a height other than 9!4 inches, the height 
of the drop shall be reported. 


6. History and Status 


\n “Impact Method for Measuring the Resistance of Coated Light Leather 
to Cold Cracking” was adopted as official in 1944. Experience with this 
method showed it did not work satisfactorily on a wide variety of leathers 
and it was removed as a method in 1948. 


STIFFNESS (P43) 


Stiffness, or resistance to bending, is defined as the force or moment 
required to bend a specimen through a given angle. 


I. Scope 
This method is intended for use on all types of leather. 


2. Specimen 


The specimen shall be 0.50 inch wide and at least 1.5 inches longer than 
the testing span. Its length shall not exceed + inches. Whether the unit 
from which the specimen was taken is the full thickness of the skin or has 
been split shall be recorded. 


3. Apparatus 


THe AppaRATuS SHALL CONSIST OF 


\. A Tinius-Olsen 5-inch-pound stiffness tester, as shown in Figure 1. 

\s far as is known, this is the only commercial device which meets the re- 

quirements of this test. If other satisfactory devices are developed, their use 
will be allowed.) The device has the following elements. 

\ horizontally mounted motor-driven shaft to one end of which a vise for 
clamping the specimen is fixed. The shaft carries an adjustable pointer 
which passes over a scale on the pendulum indicating the relative angular 
motion of the vise and the pendulum, and thus, the angle through which the 
specimen is bent. 

A balanced circular pendulum mounted on knife edges which are in line 
with the center line of the shaft. The pendulum carries 
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FIGURE 1. 


1. A pin on which weights can be hung to unbalance the pendulum. 

2. A fulerum against which the unclamped end of the specimen 
presses during the test. The position of the fulcrum can be changed to get 
spans of 0.25, 0.5, 1.0, and 2.0 inches. 

3. A circulate scale graduated from 0 to 90 degrees used as described 
above. 

+. A pointer which passes over a load scale on the frame to indicate 
the displacement and hence the torque of the pendulum. 


\ load scale on the frame which is graduated in per cent of the moment of 


the pendulum when it has maximum displacement, 100 per cent, representing 
a pendulum displacement of 30 degrees. 


\ set of weights which will give maximum pendulum torques at 30 degrees 
displacement of 0.1 to 5.0 inch-pounds in increments of 0.25 inch-pound. 

Equipment so the motor can be thrown in and out of gear, the vise can be 
rotated by hand for resetting to the original position, and the pointers can 


be set at zero on the scale S. 


B. A dead-weight type thickness gage as described in the method 
P3) for “Thickness of Specimens”. 
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C. A steel scale graduated to 0.2 inch. 
1. Procedure 


The width (w) of the specimen shall be measured on the grain side and on 
the flesh side to the nearest 0.02 inch at three places equally spaced along 
that part of the specimen which will constitute the free beam in bending. 
The average of the readings shall be used as the width of the specimen. 

The thickness (t) shall be measured to the nearest 0.001 inch in three 
places on the long axis equally spaced along that part of the specimen which 
will constitute the free beam in bending. The average of the readings shall 
be used as the thickness of the specimen. 

The machine shall be set with the proper span (L) and pendulum weights 
(P). (It is suggested that the span and the pendulum weights be selected so 
that the reading on the load scale will be between 25°) and 75°7, when the 
specimen is bent through an angle of 50 degrees.) The specimen shall be 
mounted in the clamp so that the grain will be convex when the specimen is 
bent. The shaft shall be turned by hand until the free end of the specimen 
just touches the specimen loading fulcrum on the pendulum. The pointers 
shall both be adjusted to read zero. The motor shall be engaged and the shaft 
shall continue to turn until the specimen has been bent through an angle of 
50 degrees (angle a). The per cent bending moment (m) shall be read from 
the load scale and recorded. 

If, for any reason, a specimen does not bend in a smooth curve, it shall be 
discarded and replaced by another specimen. 


5. Results 
The results may be reported in any or all of the following ways. 


A. For comparative purposes the total of the weights on the pendu- 
lum and the percentage bending moment may be reported. 


B. The true bending moment in inch-pounds required to bend the 


specimen through a given angle shall be obtained by multiplying the per cent 
bending moment (m) by the total of the pendulum weight (P). 


The true bending moment, M mP. 


C. The force on the unclamped end of the specimen required to bend 
the specimen shall be calculated by dividing the true bending moment (M) 
by the length of the span (L). 
kts . %M 
The force, F . 
L 
D. A relative stiffness factor can be obtained by using the following 
equation. 


ML 


wt a 


Relative stiffness factor, E 
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W here 
M is the true bending moment in inch-pounds. 
L is the length of the span in inches. 
w is the width of the specimen in inches. 
t is the thickness of the specimen in inches. 
a is the angle in degrees through which the specimen was bent. 
The angle through which the specimen is bent shall be reported. 
The values of any of the above factors obtained from the individual 
specimens shall be averaged to obtain that value for the sample. 
The average of all the thickness readings taken on the specimens shall be 
the thickness of the sample and shall be reported. 


6. History and Status 


This method was adopted by the Association as an official method in 1942. 


STAINING (P44) 


Staining is defined as the transfer, at an elevated temperature, of coloring 
matter or other substances from leather to a wet materials, such as water 
saturated cloth, which is pressed against it. 

Il. Scope 
This method is intended for use on all types of leather. 


2. Specimen 


The specimen shall consist of two pieces of leather + inches by 4 inches. 


3. Apparatus and Materials 


THE APPARATUS AND MATERIALS SHALL CONSIST O1 


\. Cloth pads approximately 2 inches square consisting of + layers 


of starch-free, white, bleached cotton print cloth with an 80 by 80 thread 
count. If a comparison standard is used, two pads are required. 

8. A standard comparison leather with acceptable staining charac- 
teristics. 

C_ Four pieces of plate glass 6 inches by 6 inches by ' , inch. 


[D. A thermostatically controlled air oven capable of maintaining a 
temperature of 70° C. within + 2° C. 
!. Procedure 


\ prece of the test leather wit! its grain side up shall be placed ona glass 


plate. The cloth pad shall be thoroughly wet by immersion in distilled water 
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and placed on the piece of leather. The second piece of leather shall be placed 


with its grain side down on the pad. The second glass plate shall be placed 


on top of the leather. Care shall be taken to place each piece centrally with 
the preceding piece and the edges of all pieces shall be parallel. 

The assembled test unit shall be placed in an oven at 70° + 2° C. for 1 hour, 
after which it shall be removed and allowed to cool. 

The test unit shall be opened and the pad shall be examined for staining. 

If a comparison standard is used, a unit using the comparison pieces shall 
be prepared and tested as outlined above. 


5. Results 
If no comparison standard is used, the amount of staining shall be judged 
and reported as 
A. Little staining 
B. Appreciable staining 
C. Heavy staining 
If a comparison standard is used, the pad used with the test leathers shall 
be compared with the pad used with the comparison leathers. 


6. History and Status 


A method for measuring the “‘Resistance of Colored Leather to Bleeding” 
was adopted as official in 1944 and has been retitled. 


COMPRESSIBILITY OF LEATHER (P45) 
Compressibility is defined as the percentage change in thickness, produced 
by subjecting a leather specimen to a given compressive force for a given 
length of time. 
Il. Scope 
This method is intended for use on all kinds of leathers. It is particularly 
applicable to heavy leathers such as sole leather. 


2. Specimen 


The specimen shall be a piece of leather 2 + | ,, inches by 2 + ! ,, inches. 
Care shall be taken to cut the specimen so that the edges will be normal to 
the surface. 

3. Apparatus 
THe Apparatus SHALL CONSIST OF 
\. A compression testing machine having a capacity of at least 15,000 
pounds, either hand or power driven. The applied load shall be indicated on 
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a dial, scale, or chart. The machine shall be equipped with one spherical 
head or other means to insure a uniform pressure distribution over the 
specimen. 

B. A dead-weight type thickness gage as described in the method (P3) 
for “Thickness of Specimens”. 

C. A steel scale graduated to 0.02 inch. 

D. A timing device, either a watch or other timer which can be read 
to 5 seconds. 


1. Procedure 


The thickness shall be measured to 0.001 inch at the middle of each side 
approximately 0.5 inch from the edge. The four values shall be averaged to 
give the original thickness (t,) of the leather. 

The length of the four edges of the specimen shall be measured on the grain 
side to the nearest 0.02 inch. The length of opposite edges shall be averaged 
to obtain two values which shall be multiplied together to give the area (A) 
of the specimen. 


The specimen shall be placed in the machine and a load of 3000 + 100 
pounds per square inch, (3000 + 100)A, shall be applied. The speed of 


the machine head shall be such that the load is applied at a rate of approxi- 


mately 8000 pounds per second. After the maximum load is reached, it shall 
be maintained by machine adjustments for 3 minutes. 

The load shall be removed and thickness measurements shall be made 
immediately at the same four points at which the onginal thickness measure- 
ments were made. These measurements shall be averaged to give the com- 
pressed thickness (t.) of the leather. 


3. Results 


The compressibility of the specimen shall be determined by either formula 
A or B as follows. 


‘ > t t 
A - Compressibility, on basis of compressed thickness x 100 


3 — Compressibility, on basis of original thickness x 100 


Compressibility shall be computed to the nearest 0.1°;. 
The compressibility of the sample shall be obtained by averaging the com- 
pressibilities of the individual specimens. 


6. History and Status 


\ method for measuring the compressibility of leather, which had been con- 
ditioned at 70° F. and 65°; relative humidity, then wet with 10 + 2°) of 


- ( 


water and stored at 75° + 5° F. and 90-100 relative humidity for 16 hours, 
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was adopted as provisional in 1944. The method was changed in 1947 to 
require conditioning of the leather at 73° + 2° F. and 50 + 4% relative 
humidity with no added water and was made official in 1949. 


CROCKING (P46) 


Crocking is defined as the transfer of coloring matter or other substances 
from leather to wet (damp) or dry cloth rubbed against it. 


I. Scope 


This method is intended for use on any type of leather. 
2. Specimen 


“ 


The specimen shall be a rectangular piece of leather at least 2 inches by 
| £ I \ 


5 inches. Separate specimens are required for dry and wet crocking. To 
avoid cutting specimens, the test can be run at two separate places on the 
unit by placing the edge of the unit on the crockmeter. 


3. Apparatus 
THe AppaRATUS AND MATERIAL SHALL CONSIST OF 


A. A crockmeter as shown in Figure 1 or equivalent. 


FIGURE 1 


The Crockmeter shown in Figure 1, and the AATCC Color Transference 
Chart, may be obtained from the Secretary of the American Association of 
Textile Colorists and Chemists (AATCC), Lowell Institute, Lowell, Mass. 
The black cloth may be obtained from the Secretary of the ALCA, and the 
white cloth, cut into 2 x 2 inch squares, and packaged in lots of 1000, from 
Testfabrics, Inc., 55 Van Dam Street, New York, N. Y.) The device consists 
of a flat base covered with abrasive cloth on which the specimen rests during 
the test. Attached to the base is a slide piece which can be operated by a 
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crank to slide a distance of +! inches back and forth over the base. The 
slide piece is equipped with a cylindrical brass finger, * , inch in diameter. 
The end of the finger is flat, except that the edges are slightly rounded. 
\ 2-inch square piece of cloth is placed over the finger, avoiding wrinkles 
on the flat end surface, and held in place with a spiral clip. The slide is 
loaded so that the finger presses on the specimen with a load of 3. + !4 ounces. 

B. Starch-free, unfinished, combed lawn with a 96 by 100 thread 
count and a weight of 5.3 yards per pound. For testing colored leathers, 
white bleached cloth (lawn) shall be used. For testing white leathers, color- 
fast black cloth shall be used. 

C. A comparison standard which shall be a piece of leather with the 
desired crocking characteristics. For development purposes or when other- 
wise agreed upon, the AATCC chart for Measuring Transference of Color 
may be used as a comparison standard. 


!. Procedure 


Dry Test. The specimen shall be mounted flat on the base of the testing 
machine with its long dimensions in the direction of the motion of the finger. 
The cloth used for testing colored leathers shall be white, that used for white 
or light-colored leathers shall be black. The piece of cloth, 2 inches square, 
shall be conditioned for at least 2 hours in the standard atmosphere, then 
placed on the end of the finger with the weave of the cloth oblique to the 
direction of rubbing. The finger with the cloth cover shall be placed on the 
specimen and the machine shall be operated for 10 complete turns of the 
crank at a rate of 1 turn per second. When a comparison ts required, a standard 
specimen shall be tested in the same manner. 


Wet Test. A new specimen and white or black cloth shall be placed on the 
testing machine as described above under “Dry Test”. Before placing the 
cloth on the finger, it shall be wet with distilled water, then wrung or ex- 
tracted until its moisture content is between 75 and 100 per cent of the 
weight of the cloth before wetting. The rubbing test shall be carried out as 
described under “Dry Test’. At the end of the test, the cloth shall be removed 
and dried in air. When a comparison is required, a standard specimen shall 
be tested in the same manner. 


5. Results 


If no comparison standard is specihed, the colorfastness of the specimen 


shall be classified as follows. 
Good—No appreciable staining of either the wet or dry cloth. 
Fair—Appreciable staining of wet cloth but no appreciable 
staining of dry cloth. 


Poor—Appreciable staining of dry cloth. 
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If a comparison standard is used, the cloth used on the test specimen shall 
be compared with the cloth used on the standard specimen. 

If the AATCC chart is used for comparison, the cloths used on the test 
specimens shall be compared with the chart. 

The results of the dry and wet tests shall be reported separately. 


6. History and Status 


A method for measuring the “Resistance of Leather to Crocking” was 
adopted as provisional in 1946. 


The Chemistry of Vegetable Tannins 


VII. Acetyl Values 
By Rospert C. Putnam and AcGnes V. BowLes 
United Shoe Machinery Corporation 


Research Division 


Beverly, Massachusetts 


In an article published in this Journal 48, 133 (1953) by D. G. Roux, ex- 
ception is taken to the method of determining acetyl values by alkaline 
hydrolysis as applied to the substances discussed in the current series of 
papers by the present authors and coworkers. 

The thesis that the difference in acetyl contents is due to the difference in 
analytical methods has much merit. The authors have not been unaware 
of this possibility and its implications. 

In the following discussion three methods of hydrolysis will be considered: 

1. Alkaline hydrolysis. 

The method of alkaline hydrolysis consists in refluxing the substance with 
4 per cent sodium hydroxide in 50 per cent methanol for 30-90 minutes, 
removal of the alcohol, acidification by sulfuric acid and magnesium sulfate, 
distillation of the acetic acid and titration of the acid !5,!°. 

2. Acid hydrolysis. 

This is essentially the reverse of the previous method. Hydrolysis is carried 
out with sulfuric acid and magnesium sulfate. The acetic acid liberated is 
distilled and titrated. 

3. Trans hydrolysis. 

This is the method of Matchett and Levine! and involves transesterifica- 
tion in the presence of acid and alcohol, distillation of the ethyl acetate 
formed, hydrolysis by alkali and titration. 

The principal arguments advanced in favor of trans hydrolysis follow: 


1. Alkaline hydrolysis of the original tannins gave acetyl values (2,!2). 
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2. Fisetin gave an acetyl value? by alkaline hydrolysis. 


3. Acetylation of wattle did not give high acetyl values by trans hydro- 
lysis 3 


4. Autoclaving d-catechin, pyrogallol and wattle with alkali gave acids 4. 

5. Acetylhaematoxylin yielded formic acid with alkali ® 

6. Trans hydrolysis standardized against penta-acetyl d-catechin and 
triacetylpyrogallol gave quantitative results. 


Let us now consider the objections to accepting the results of acid or of 
trans hydrolysis rather than those obtained by alkaline hydrolysis. 

1. Alkaline hydrolysis of tannins gave acetyl values whereas infra-red 
spectrography showed a negligible or absent keto group. In certain cases, 


however, both acid and trans hydrolysis gave acetyl values also, viz.: 


Quebracho A 0.91 0.00 (insol 
Mangrove A 0.00 
Mangrove B 3.3 1.59 (insol. 


Wattle 


2. Failure of the substance to completely dissolve in acid reagents casts 


doubt on the results. 
3. Decomposition by alkali of a tannin to give acid does not necessarily 
apply to its acetyl derivative since we are not dealing with the same mole- 
cule. 
4. Reasoning from penta-acetyl d-catechin to tannins is_ precarious. 
Freudenberg and others found it not possible to remove the fifth acetyl group 


from penta-acetyl d-catechin with sodium sulfite, sodium carbonate, piperi- 


dine, aniline or tannase ® Either the penta-acetyl d-catechin was recovered 
unchanged or the substance was destroyed, In such a case alkali gave too 
low a result. The present authors were unable to obtain it in pure enough 
form to use it as a standard. 

5. Autoclaving of d-catechin, pyrogallol and wattle with alkali at 240°F 
is a severe treatment. It is comparable to using strong alkali at lower tempera- 
tures and naturally breaks down the molecules. It cannot be compared to 
the alkaline hydrolysis which employs + per cent alkali in 50 per cent meth- 
anol at 65°C under reflux. 


6. It is true that phenols are unstable in the presence of alkali, but the 
oxidation products are not necessarily acidic. Phenolic acids, however, 
show some stability since ¢@-resorcylic, and protocatechuic acids can be 
recovered after alkaline fusion of tannins. The instability of phenolic nuclet 
evidently depends on the particular molecule. 
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7. Does it not seem more than fortuitous that duplicate alkaline hydrolyses 
gave acetyl values which were in agreement? Would this occur if the high 
values came from decomposition? 


8. Is it not remarkable that the values obtained are analytically correct 


for the peracetylated derivatives? In no case did the number of acetyl 


groups exceed the number of oxygen atoms in the original tannin. One might 
have expected a constantly increasing value with time. 


Mangrove (B) acetylated: 


XK 


9. Three acetylations were required to raise mangrove and wattle to top 
values. Mangrove gave an octa-acetyl compound with only two acetylations. 
Why did not this substance show excess acetyl? If they are difficult to acety- 
late, may they not be difficult to deacetylate? 

10. Freudenberg considered the opening of the ether ring in catechin a 
distinct possibility. He postulated that the higher acetyl content of acetylated 
catechin phlobaphenes was due to this cause 7, !). 

11. Formic acid cannot be the cause of high acetyl values since the subse- 
quent acidification with sulfuric acid and magnesium sulfate, followed by 
distillation, destroys any formic acid formed. 

12. Acetylation in pyridine at room temperature does not affect the 
5-hydroxyl groups in polyhydroxy flavones*. A temperature of 100° is re- 
quired. The use of acetic anhydride and sulfuric acid gives complete ace- 
tylation with flavanones °. 

Possibly some of the hydroxyl groups in tannins are difficult to acetylate 
and once acetylated dithcult to deacetylate. Is it possible that the perace- 
tvlation has suceeded, but that the trans hydrolyses have been incomplete? 


13. Deacetylation of 7 acetoxy, 2,3,5, trimethyl chromone and similar 
compounds required the use of concentrated sulfuric acid!* Would trans 
hydrolysis have succeeded in removing all the acetyl groups? 

14. Acetic anhydride and pyridine have been found unsatisfactory for 
acetylation of tertiary alcoholic groups. Only a 10°; reaction was reported 
when a temperature of 100°C. for one hour was employed'!4.. The use of 
acetyl chloride instead of the anhydride may increase the yield to 30-40 
per cent of the theoretical'®. The difficulty in acetylation may indicate a 
similar difficulty with deacetylation. 

15. Tertiary alcohols have been completely acetylated by using acetic 


anhydride and sodium acetate!*®. Since quaternary ammonium salts are 
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more effective than sodium acetate!7 the present authors have employed 
this procedure followed by the acetyl chloride-organic base treatment. 

16. According to Clark, analysis for acetyl groups by trans hydrolysis of 
small quantities fails because the ethyl acetate cannot be completely hydro- 
lyzed without employing a standard alkali solution too strong to yield ac- 
curate reulsts!*, ! 9 

17. The methyl ester of triacetyl cholic acid must be hydrolyzed with 
methanolic sodium hydroxide to remove the acetyl groups 2°. 

In view of the foregoing considerations, further experimental work has 
been carried out to clarify the subject. The trans hydrolysis method was 
tried out on some known recrystallized compounds dried to constant weight. 
The average results follow: 


Alkali 


Pyrogallol 

triacetate 
Hydroxyhydroquinone 

triacetate 51 : 3 50.18 
Pentacetyl quercetin $2.00 39 .- . 37 .96 


d-Catechin 0.00 : 0.00 


The above data indicate that trans hydrolysis is not quantitative in all 
cases. The d-catechin was prepared from gambier and specially purified, 
showing a rotation: 


0 


Late” 


C — 3.33% in 50°% acetone. 


It supersedes the result previously reported on a commercial sample 2. 


In order to observe the results with an acetylated tannin, acetylated que- 
bracho was analyzed. This white product showed no hydroxyl absorption 
in its infra-red spectrogram. It naturally had a very powerful keto absorption. 
Analysis by trans hydrolysis indicated an average content of 31.55 percent 
acetyl. This compared with 46.66 percent by alkaline hydrolysis. The residue 
from the trans hydrolysis was tested for residual acetyl content by preparing 
its infra-red spectrogram. It clearly showed a significant keto absorption. 


This indicated that all of the acetyl groups had not been removed by trans 


hydrolysis. The only other explanation was a possible formation of some 
other keto groups during the hydrolysis. This is unlikely since quebracho 
itself after trans hydrolysis treatment and recovery showed no increase in 
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the very small keto absorption originally present in its infra-red spectro- 
gram. 

A further indication that 31.55 percent is far too low a figure for the acetyl 
content is the fact that no hydroxyl absorption was shown by the acetylated 
quebracho. This acetyl figure only corresponded to six acetyl groups, viz.: 

Calc. (C,;,H:,0; (O Ac),..H:O 
C 60.99 H 5.00 Ac 
Found C 61.48 H 4.54 Ac 
trans 
65 47 + 68 


hydrolysis 


This would require the remaining five oxygen atoms to be present as ether 
linkages, for if any had been present as hydroxyl groups they would have been 


observed. They could not be present as keto groups since the original que- 


bracho showed negligible keto absorption. It thus appears necessary to con- 
clude that trans hydrolysis of acetylated quebracho does not give the true 
acetyl value. 

Let us now consider the acetyl content of deacetylated quebracho. This 
product was prepared by deacetylating quebracho with potassium acetate ! 3 
and analyzed as follows: 

Cale. C;,H»O. (O Ac);-1.5H.O 
C 60.90 H 5.11 Ac 17.70 
Found C 60.94 H 4.85 Ac 18.70 (alkaline 
61 .09 4.81 18.49 hydrolysis) 


By trans hydrolysis an acetyl content of 8.60 per cent was obtained. Inspectiont 
of the infra-red spectrogram of the residue revealed that some keto absorption 
still remained. This showed that trans hydrolysis failed to remove the acetyl 
groups completely. 

The same procedure was followed with wattle. Acetylated wattle gave a 
value of 33.08 per cent acetyl by trans hydrolysis whereas the value by alka- 
line treatment was 48.01 per cent. Deacetylated wattle gave a value of 0.62 
percent (ca.) by the former method and a value of 18.42 percent by the latter. 
In both cases the residues obtained from the trans hydrolyses showed the 
presence of keto absorption and thus incomplete removal of the acetyl groups. 

\nalyses of acetylated mangrove (B4)2 gave a value of 31.85 per cent by 
trans but a value of 35.56 per cent by alkaline hydrolysis. On reacetylation 
this product (B5)? gave values of 31.37 per cent and 48.04 per cent respec- 
tively. It is difficult to understand why the increased acetyl content is de- 
tected only by the lattermethod. It appears that trans hydrolysis may be 
limited to acetyl groups substituted on only certain types of hydroxyl groups. 
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From the foregoing we are forced to conclude that trans hydrolysis as pre- 
formed by us gives values which are too low. 

The question now remains—what of the acetyl values found for the original 
tannins? We see no way in which the acetyl values for acetylated tannins 
can be reliably corrected for apparent acetyl contents of the unacetylated 
tannins ®. 

Let us still assume that the acetyl value for acetylated quebracho as found 
by alkaline hydrolysis is too high. What is the effect on the carbon-hydrogen 
values if we assume, for example, that it has only nine rather than eleven 
acetyl groups present? Actually the effect is very small, and the analyses 
are still satisfactory, so that no effect is produced on the basic formula, viz.: 


Cale. C,H,O, © Ac), 
C 61.64 H 4.86 M.W. 954.8 
Found C 61.48 H 4.54 M.W. 1,020 
61.77 + 68 


The molecular weight determination causes us to prefer the original undec- 
acetyl compound whose calculated molecular weight is 1,039. 

The same is true of wattle. If we assume only ten acetyl groups are present, 
the carbon-hydrogen values are still satisfactory: 


Cale. C;.H,O. (O Ac) 

C 60.11 H 4.64 

Found C 59.90 H 4.48 
60.18 4.18 


The acetyl values of the acetylated tannins, however, obtained by alkaline 
hydrolyses, point to and give the correct values for peracetylated derivatives. 
The data referred to above are collected in the following table. 


\ 


Acetylated quebracho 31.5: 0.84 (insol. 
\cetylated wattle 


Acetylated mangrove } 
s 


B 
B 


Acetylated mangrove 
B4 reacetylated 

Deacetylated quebracho 5.90 (sol.) 

Deacetylated wattle 0.99 (insol. 


Deacetylated mangrove (. 0.00 (insol. 


SUMMARY 


Acetyl values of three purifed tannins and their derivatives have been 
obtained by different methods and the data compared. Analysis of the results 
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in the light of infra-spectrograms of the residues from the acetyl determina- 
tions in conjunction with a consideration of past literature on the subject 
indicates that alkaline hydrolysis gives the most dependable values. 
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A Recording Multiple-Sample Shrinkage 
Temperature Instrument 


By Seymour S. KREMEN 


Department of Basic Science in Tanning Research 
Tanners’ Council Research Laboratory 
University of Cincinnati 


Cincinnatt 21, Ohio 
INTRODUCTION 
The measurement of the shrinkage temperature of various types of leather 
has gained increasing interest and importance for those engaged in practical 
tannery quality control! and for research workers who are interested in the 
mechanisms of tanning and the development of new or modihed tannages. 
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In general, for any one type of tannage, the shrinkage temperature measure- 
ment provides information about the degree and uniformity of the tannage. 
To the research worker, the shrinkage temperature will indicate the relative 
ability of a tannage to withstand hydrolytic attack with its consequent 
washing out of tanning material and loss of leatherlike properties. 

The method generally in use at present? is time consuming, and requires 
the fairly constant attention of a technician throughout the determination. 
As a result, this measurement, on 10 to 12 samples per day, would almost 
completely engage the time of one technician. Even if a tannery should be 
willing to assign a technician to this task alone, the number of samples 
involved may be too few to meet the needs of a modern repetitive program 
of statistical quality control. Experience at this Laboratory has indicated 
that even a modest scale research project investigating varied conditions of 
combined tannages may very rapidly accumulate a large number of samples 
whose shrinkage temperatures would be worthwhile to know. However, 
normal limitations of personnel and sensible economy prevent all the desired 
measurements from being made. The shrinkage temperature is also an essen- 
tial determination in the worthwhile technique of laverwise analysis for 
research and quality control. However, the layerwise analyses multiply 
the number of samples, and they therefore encounter the same limitations 
already noted. An instrument has been designed and constructed which 
overcomes the objections discussed above, while yielding results of equal 
accuracy to those obtained by the official A.L.C.A. instrument and procedure ?. 

The new instrument is capable of determing the individual shrinkage 
temperature values of six samples simultaneously. Furthermore, once the 
samples are clamped in the instrument and the operation is started, the 
constant attendance of the technician is not required. The individual shrink- 
age temperature values may be read at any time after shrinkage on maximum 
reading thermometers (similar to clinical fever thermometers), which are 
mechanically removed from the water bath and suspended in the air at the 
moment that shrinkage commences. 


DIscussION 


An over-all photograph of the instrument is shown in Figure 1. This 


particular instrument can handle six samples at once; the same design 


principles permit the instrument to be constructed so that it can handle any 


lesser or greater number as desired while retaining the individual automatic 
recording features. 

The samples are held in place by a system of clamps, supports, pulleys, 
and counterweights, which are essentially similar to those used in the con- 
ventional shrinkage meter 2. On the horizontal supporting rod that holds the 
sample pulleys, there is also a plastic rod and counterweighted maximum 
reading thermometer for each sample. The housing above the pulleys con- 
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FIGURE 1, 


tains a relay-solenoid assembly which will be discussed subsequently. This 
housing, the clamps, thermometers, etc., all constitute an assembly which 
may be raised or lowered on the two vertical rods. A rectangular water bath 
is shown below which is fitted with immersion heaters and a circulating 
pump. The upper assembly may be lowered until its lower supporting bar 
rests on the rim of the bath, at which time the thermometer bulbs and the 
samples will be sufficiently immersed in the bath. 

Figure 2 is a close-up photograph of the essential mechanism of the instru- 
ment. The operating sequence of the instrument may be followed if one 
considers the second sample from the left (No. 2) to represent a shrunken 
condition. 

The upper sample clamp is fixed to a thin metal rod which passes freely 
through a hole in the lower supporting bar. A pice of nylon cord is tied to 


this rod and passed over a pulley and tied to a counterweight. This pulley 
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FIGURE 2, 


is mounted on a bushing which rides freely on the main horizontal supporting 
bar. The lightweight plastic rod is mounted on the same bushing. The other 
end of this plastic rod contains a screw whose head is connected to «a wire 
leading to one side of a six volt electrical source and relay assembly. The tip 
of the screw makes contact with the long horizontal bus bar which ts electri- 
cally connected to the other side of this six volt circuit. 

The pulleys which support the thermometers have a small notch in their 
circumference. The apex of a “V” shaped bar fits into this notch from above 
and prevents the rotation of the pulley. This bar is the plunger of a solenoid. 
When the solenoid is energized, the bar is elevated, and the thermometer 
pulley is released. The greater weight of the counterweight then pulls the 
thermometer out of the bath. 


The following is a brief description of the operating sequence. The bath is 


hlled; the samples are clamped into position; the upper assembly is then 
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lowered into position. The thermometers should be immersed and their 
pulleys locked by the “V” bar. The plastic rods are set so that the screw 
tips are all in contact with the bus-bar. The heaters and pump are turned on 
and the bath temperature rises uniformly. 

The sample usually elongates or swells slightly at temperatures just 
below shrinkage temperature. This tends to cause a clockwise rotation of the 
sample pulley and the plastic rod. However, the other end of the plastic rod 
rests against the bus bar and the pulley cannot turn. It remains in position 
and the nylon cord merely slips over the pulley due to the pull of the counter- 
weight. When the sample starts to shrink the sample pulley is free to move in 
a counter-clockwise direction, raising the plastic rod and breaking its electrical 
contact with the bus-bar (see sample No. 2). Since the length of the plastic 
rod is several times the diameter of the sample pulley, a relatively small 
travel of the circumference of the sample pulley results in a much greater 
travel of the end of the plastic rod and thereby assures a prompt and positive 
breaking of the contact, unless the samples are shrinking in an extremely 
sluggish manner. 

The breaking of the contact activates a relay-solenoid combination which 
raises the “V”’ bar out of the notch in the thermometer pulley, and causes the 
thermometer to rise out of the bath. This sequence of events occurs for each 
individual sample so long as it shrinks at or below the boiling point of the 
bath medium. The individual thermometer readings may then be noted 
when convenient. 

A few refinements add to the convenience of the instrument. Standard 
1-kilowatt heaters are used which also contain built in thermostats which 
will shut off the power to the heaters at any desired temperature such as the 
boiling point of the bath liquid, so that it will not boil away vigorously if 
left unattended for a prolonged period. The circulating pump is fitted with 
“TT”? connections in such a manner that it may be used to empty the bath 
and to refill it from a storage jar or the water tap. 

An example of the accuracy and reliability of the instrument is illustrated 
in Table I below. Twelve pairs of samples were taken from scattered areas 
of a bend. The shrinkage temperature value of one sample of each pair was 
determined individually by the official instrument and procedure. The shrink- 
age temperature value of the other sample of each pair was determined in 
the new automatic instrument, in two groups of six samples each. The 
results are shown in Table I, and they indicate that there is no appreciable 
difference between results obtained with the conventional instruments and 
the new instrument. 


The instrument is necessarily sensitive for its intended purpose, and 


therefore must be used with some intelligence and care; if it is so used, the 
desired advantage in economy of time and personnel and the acquisition of 
greatly augmented information may be realized. The cost of a six-sample 
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rABLE | 


Shrinkage Temperature 


Q? 92.: 
91. 
93, 
91. 
92. 
91. 
90 
90, 
91. 
90.5 
91 
91.5 


unit of this type is reasonable in relation to the cost of the conventional in- 
strument as well as permiting a reduction in personnel time. It is commercially 
available 


Additional information will be supplied to all who may be interested. 
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ABSTRACTS 
Influence of Application of Fats on the Properties of Shoe Upper Leathers. 


Fk. Stather and H. Herfeld. Ges. fbhandl. deut. Lederinsts. Freiberg/Sa. No. 3. 57 (1950). 


The literature is reviewed (29 references). The present paper deals with the eTects of the 


amount and kind of fat on physical properties (tensile strength, stretch, stitch tear, slit tear, 


water absorption, rate of wetting, rates of transmission of water, air and water vapor, and 


thermal conductivity) of stuffed, vegetable-tanned upper leather (‘Fahlleder”) and fat- 
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liquored chrome leather. Each test was made on the butt area of a whole skin, processed 
by commercial methods before and after the application of oil. Each comparative test was 
made on material from one skin. When only two treatments were involved, the butt was 
cut into quarters, and diagonally opposite quarters were treated alike. For three treatments, 
the central 1/3 was given treatment 1, and each pair of diagonally opposite 1/6th’s was 
given a different treatment. The areas sampled were as nearly adjacent as possible. The 
vegetable leather was stuffed by hand application of the stuffing mixture to the flesh side, 
followed by hot drumming. The standard stuffing mixture consisted of equal parts (on fat 
basis) of train oil, tallow and degras. The standard amount given was 20% on the wrung 
weight. The normal fat content of the finished leather was 18-22% (H.O 14%). The 
chrome leather was fat-liquored. The standard fat liquor was sulfated castor oil, either 
lightly or heavily sulfated (degrees of sulfation, i.e., % of total ricinoleic acid molecules 
sulfated, 17 and 46% respectively). The standard amount given was 2.5% actual oil on 
the shaved weight, and % total fat (extractable with petroleum ether + bound) in leather 
(14% water) varied from 4.7 to 6.1 in different tests. Variation in treatments, and result- 
ing effects on the measured physical properties, were as follows: Vegetable leather. (1) A 
30% reduction in quantity of fat given lowered the tensile, stitch tear, and slit tear 
strengths, and the % stretch at break by from 4-5 to 9%; water uptake (24 hrs.) increased 
by 22%, wetting time (grain) decreased 18%, air transmission coefficient increased 22%, 
water vapor transmission coefficient increased 8%, and thermal conductivity decreased 8%. 
A 30% increase in given fat affected all these properties in the opposite directions, but the 
differences from the standard were only about a fourth as great. (2) Replacement of 45% 
of the train oil by tallow had a negligible effect on strength, decreased the water absorption 
by only 7%, increased the wetting time by 16%, and lowered the air- and water vapor trans- 
mission coefficients by 19 and 16% respectively. Replacement of 45% of the tallow by train 
oil increased the strength by 6-11%, increased the water uptake by 12%, decreased the wet- 
ting time by 12%. and increased the air and water vapor transmission coefficients by 12 and 
3% respectively. (3) Replacement of 41% of the degras by equal parts of tallow and train 
oil lowered the water absorption by 7%; other properties were not appreciably affected. 
Replacing 24% of both the tallow and train oil by degras had the opposite effect on water 
absorption, again without changing the strength or other properties. (4) Replacement of 
10 and 70% of the train oil by mineral oil increased the water uptake by 16 and 29% 
respectively, without changing any other properties appreciably. (5) Replacement of 40 
and 70% of the tallow by paraffin had no appreciable effect on any measured property. (6) 
Addition to the fat-liquor of 0.5 and 2.0% of Smenol WO Concd. (a sulfated fat alcohol 
product) increased the values obtained in the strength tests by 5-15 and 10-23% respectively 
without increasing the % stretch at break. Water absorption (2 hrs.) increased by 27 and 


64%, and water absorption (24 hrs.) by 5 and 18%. Wetting time decreased by 9 and 


16%. The air transmission coefficient increased by 5 and 10%, but the water vapor trans- 


mission coefficient was not changed. Thermal conductivity decreased by 3 and 7%. The 
increased strength is laid to better pentration of fat into the fibers. Chrome leather: (1) 
The physical properties of standard leathers fat-liquored with castor oil of low and high 
degree of sulfation were practically identical. The former leather contained extractable fat: 
bound fat 3.1 and the latter about 3.2. Changes made in the amount and composition of 
fat liquor had the same effect, or lack of effect. regardless of degree of sulfation of the 
castor oil, (2) A 40% reduction in amount of fat-liquor given reduced the strength and 
% stretch at break by only 49%, and a 40% increase in given fat-liquor increased the 
strength by 4-8%. Wetting time was decreased 5-8% by the reduction, and increased 5-7% 
by the increase in fat-liquor, but water uptake (2 and 24 hrs.) was not appreciably affected. 
No other properties were much affected. (3) Replacement of 50% of the sulfated oil by 


neutral castor oil, or train oil, increased the strength by 4-12% and 7-18% respectively; but 
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replacement of 25% or 50% of the sulfated oil by mineral oil had no effect on the strength. 
The wetting time was increased by all these substitutions, especially by 50% mineral oil 
(17-35%) but water uptake was reduced appreciably only by 50% miner i oil (10%). The 
air transmission coefficient was lowered by 8-15% by introduction of neutral castor oil ot 
train oil, but not by mineral oil, and the water vapor transmission coefficient was unaltered. 
The fact that only very slight (barely significant) changes in results of strength tests are 
produced by rather drastic changes in amount and composition of oil applied is noteworthy. 
The stitch tear test appears to be more sensitive to changes in amount and kind of fat than 
either the tensile strength or the slit tear test. H. B. M. 


Influence of Drying and Mechanical Finishing Operations on the Properties of 
Shoe Upper Leather. — F. Stather and H. Herfeld. Ges. Abhandl. deut. Lederinsts. Frei- 


berg/Sa. No. 4, 84 (1950). See preceding abstract. The normally stuffed vegetable upper 


leathers, and the normally fat-liquored chrome upper leathers described in’ the previous 
article were subjected to the same physical tests as before, with variation in drying condi 


tions and mechanical operations. The physical properties of vegetable leather dried 4 days 


at 20°C. and 75% relative humidity (R. H.) were not different from those of leather dried 


1 day at 40° and 75% R.H. and 1 day at 40° and 50% R.H. (standard conditions), but the 


strength of vegetable leather dried 1 day at 60° and 75% R.H. was 10-13% lower than the 
standard. Elongation at break was not affected. The leather dried at 60° absorbed 20% 
less water (24 hrs.), and showed about the same decline in transmittance of air and water 
vapor. Varving the relative humidity during drying from 30 to 90% at 40° had no detect 
able effect on the physical properties. No change in any physical property of chrome upper 


leather could be detected when the temp. of drying was varied from 20 to 60°C. (24 hrs., 


~ = ¢ 


50% KR.H.). or when the R.H. during drying was varied from 25 to 75% (40°, 24 hrs.). 
rhe strength of vegetable upper leather was unaffected by whitening and by graining, but 


the strength per unit thickness increased with the pressure applied at glassing, owing to 


diminution of thickness. Whitening and graining increased the rate of water absorption 


(but not % water absorbed in 24 hrs.): both rate of water absorption and % absorbed in 


24 hrs. decreased with increasing glassing pressure. \ir transmittance coefficient) w 


increased by whitening and graining; and decreased with increasit 


' ne classing | 


pressure. 


Water vapor transmittance coefficient was unaffected by whitening. decreased with increas 


ing glassing pressure, and was increased by graining. Thermal conductivity was increased 


by glassing and decreased by graining. No difference in physical properties of chrome 


leather could be detected when time of sammying in sawdust was increased from 12 to 24 


hrs. The only detectable effect of increasing tension when the leather was tacked was a 
slight decrease in % stretch at break. Increasing the ironing pressure from 00 
atmospheres wave a considerable Increase in strength ( ibout lOo% ) oon the i! kness basis 


(owing to diminution of thickness), a decrease in elongation at bre light 


in, Sti 


decreases in 
water uptake (rate and amount) and in water vapor transmittance, a marked decrease 


) in air transmittance coefhicient, and a marked increase (20%) in thermal condue- 


tivity. Raising the ironing temp. from 40 to 80°C. had no effect on any property. The 


effect of glazing, especially the kind of glaze finish. is to be treated in a separate article. 


H.B.M. 


Influence and Kind and Amount of the Solvent Employed on the Properties 
of Leather Creams. H. Herfeld and W. Kalzenan. Ges. Abhandl. deut. Lederinsts. 
Freiberg/Sa. No. 3, 79 (1950). This work 


was done with creams of known « mpn. pre 


pared in the laboratory The base for non-aqueous creams, and for creams containing both 


water and organic solvent, was a blend of LG. Wax 14, hard ceresine 416, soft ceresine 12 
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and paraflin 28%. For water creams the base contained LG. Wax 44, ceresine 11, “emulsion 


wax” (a paraffin oxidation product) 44, and K.CO, for saponification 1-5%. The variables 
studied were ratio of total solvent to waxes, ratio of turpentine to benzine, and ratio of 
water to organic solvents. Properties studied were consistency, ease of filling into con- 
tainers, change of consistency with temperature, rate of loss of solvent by evaporation, cor- 
rosion of containers (iron and zine), ease of application to leather, penetration of wax into 
leather, surface accumulation of wax on repeated polishing, luster, ease of polishing. reten- 
tion of luster after exposure to water, and restoration of luster by repolishing, and the 
degree of water repellency imparted to leather. In general, all properties of the film im- 
prove with increasing ratio of solvent to wax—the practical limit being the ratio that gives 
the desired consistency for boxed or tube creams. Partial replacement of turpentine by 
benzine results in higher luster, easier application, and less corrosion, but gives a hardet 
cream showing enhanced solvent loss by evaporation, less penetration, more accumulation of 
surface wax (because benzine does not cut the old wax), and lower water repellency. Partial 
replacement of turpentine by benzine is feasible, and economical, but then the composition 
of the base should be adjusted. Increasing the ratio of water to organic solvents results in 
less variation of consistency with temperature above 0°C., but all properties of the film are 
progressively impaired, The mixed-type cream should contain at least 20% of organic sol- 
vent. The pH value of mixed-type and water-type creams need not, and should not, 


exceed 8. H. B. M. 


General Meeting and Conference. J. Soc. Leather Trades’ Chemists 36, 297 (1952). 
In addition to the business meeting the following papers were presented: “A Shoeman’s 
Views on Soling Materials.” “The Intrinsic Properties Which Make Leather So Unique.” 
“Surface Films—A New Approach to the Mechanism of Tanning Reactions.” “The Reac- 
tivity of Protein Fibers: Some Analogies Between Keratin and Collagen.” “Some Applica 
tions of Microchemistry.”. “Modern Views on the Architecture of the Collagen Fibrils in 
Pelt.” R. H. T. 


The Constitution of Sulfated Oils IIL. The Constitution of Commercial “Rici- 
noleic Acid” and a Study of Its Reaction with Sulfuric Acid. By D. Burton and L. F. 
Byrne. J. Soc. Leather Trades’ Chemists 36, 309 (1952). Ricinoleic acid is said to poly- 
merize on standing. The commercial acid may contain ricinoleic acid, its lactone, its lac- 
tide, the estolide, monobasic di-ricinoleic acid, and dibasic di-ricinoleic acid. It may also 
contain l-ricinoleic acid as well as the dextro isomer. Analysis of the sample under study 
indicated that it contained little of the poly-ricinoleic acid but considerable lactone. Calcu 
lactions, based on the analytical data and on the assumption that there was no significant 
amount of estolide or dibasic di-ricinoleic acid present, showed the following analysis: 
ricinoleic acid 61.4 per cent: lactone 26.8 per cent; lactide 11.3 per cent. Because of the 
presence of the hydroxyl group in ricinoleic alid, sulfation may take place through simple 
esterification of this group with sulfurie acid. There is evidence in the literature that this 
takes place to the exclusion of the reaction at the double bond, when the reaction is carried 
out at temperatures below zero, until the esterification reaction is completed. Thereafter 
the reaction slowly takes place at the double bond. Since sulfation is usually done at 
higher temperatures, for this study four sulfations were made at higher temperatures. Oil 1 
was made with 25 per cent of the oil weight as concentrated sulfuric acid at 30 degrees C. 


for 4 hours; oil Il with 40 per cent of concentrated acid at 30 degrees for 6 hours; oil III 


with 37.5 per cent concentrated acid at 50 degrees for 6 hours and oil IV with 39 per cent 


chlorosulfonie acid plus 20 per cent glac ial acetic acid at 30 degrees for 4 hours. Details < f 


c 


all sulfations are given. A table gives the g. equivalents of sulfated products yielded by 
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100 g. equivalents of ricinoleic acid. A drop in iodine value for oils I, If and HL shows 
clearly that sulfation of ricinoleic acid is not a simple case of esterification of the hydroxyl 
group. The largest iodine value drop is in oil Il. Oils I and II] have about the same drop, 
which is just a little over half that of oil Il. Oil IV has practically no iodine drop but a 
greater content of sulfate and sulfonate, although all four oils show considerable of both. 


In the first three oils the following reactions are indicated: 


(1) CH CH + H. OSO, OH > CH CH 


H OSO.OH 
HO. SO. OH > CH CH 


OH SO..OH 
CH CH CH, + OH.SO..OH > CH CH CH 


SO.OH 


The third reaction takes place in part in oil II] made at 50 degrees. The relative amount 
of sulfonate to alkyl sulfate is increased by increasing the proportion of acid from 25 to 40 
per cent and to a much greater extent by raising the temperature from 30 to 50 degrees C. 
Since there was practically no drop in iodine value in oil IV and yet considerable sulfonate 
formed it is evident that there was a reaction other than the esterification of the hydroxyl. 


Since the double bond was preserved it is probable that the reaction is as follows: 


CH CH. CH + CLSO;H > CH CH CH + HCl 


SO;H 


The Separation of the Tannins and Other Constituents of Myrobalans, By RK. 5. 
Asquith. J. Soc. Leather Trades’ Chemists 36, 316 (1952). The myrobalan powder was 
first extracted with acetone to give a soluble infusion which was fractionated by extraction 
with ethyl acetate at pH 7 and then at decreasing pH values. Three main fractions were 
obtained: (1) the fraction extractable at pH 7 pH 6, (2) the fraction extractable below pH 
3 and (3) the residual fraction insoluble in the ethyl acetate. The acetate fractions were 
evaporated to small volume and the material precipitated by addition of petroleum ether. 
The (1) fraction showed gallic acid probably due to decomposition. After removal of the 
gallic acid a definite chromatogram of digalloyl glucose was obtained. There was also 
glucose but no ketose. Hydrolyzed with water, by heating in a sealed tube over night, 
gallic acid and pyrogallol were found, At least two other constituents, other than digalloyl 
glucose and its decomposition products were separated but could not be identified. From 
analyses and chromatograms of water hydrolysis products, it is considered that there may 
be mono-galloyl-mono m-digalloyl glucose present. Examination of fraction (2) indicated 
that it contained all the acidic compounds present in the acetone infusion. Chromatograms 
showed at least three substances which could not be identified even when separated into four 
subfractions by use of a silica partition column. As no sugars were detected and gallie acid 
and pyrogallol were found upon hydrolysis, it is thought this fraction may result from the 
splitting off of digalloyl glucose from chebulinic acid. In this fraction there were also found 


split acid and an unidentified compound yielding split acid and gallic acid on hydrolysis. 


Fraction (3) showed two unidentified compounds. It was very stable but yielded to pro 


longed hydrolysis with water giving gallic acid, split acid and ellagie acid. mn. . . 
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Effect of Tanning in Protecting Collagen Against Enzyme Digestion. By F. G. 
Lennox and H. M. Forss. J. Soc. Leather Trades’ Chemists 36, 322 (1952). Since measure- 
ment of putrefactive action of bacteria directly is difficult and the putrefaction is due 
to the actions of enzymes secreted by the bacteria, a study of the effects of enzymes on 
protein was undertaken. It was found that papain in the presence of urea is an effective 
digestive agent. Collagen was prepared by depickling sheepskin, which has been pickled in 
sulfuric acid and sodium chloride, with sodium chloride and sodium acetate until neutral. 
It was then dehydrated and degreased with acetone. Tannages were vegetable, formalde- 
hyde, chrome, alum and syntan. Digestion was carried out for 50 min. at 50 degrees C. and 
75 min, at 35 degrees C. A solution containing 1 per cent papain, 0.1 M sodium bisulfite 
and 3 M urea at pH 8 was found to give the best digestion. Tanning procedures are 
described. Enzyme digestion, shrinkage temperature and alkali solubility were measured. 


Methods of measuring are described. The following table gives the results obtained: 


Tannage Enzyme Digestion Shrinkage Alkali 
at pH 8%. Temp. °C. Solubility % 


Chrome ’ 100 29 
Formaldehyde 84 8 50 min. at 50 
Vegetable = 78 34 
Syntan 2: 72 19 
Alum : 54 75 min. at 35 
Untanned 85 59 85 


It may be noted that, according to shrinkage temperature, the alum tannage is very poor. 
whereas the enzyme digestibility shows good tannage. Since usage has shown alum tannage 
to be effective, it may be concluded that the enzyme digestibility is the better means of 
assessing the tanning value. R. Hi. T. 


Vegetable Tanning VII. The Effects of Salts of Weak Acids. By D. Burton, J. MV. 
Harrison and T. Turner. J. Soc. Leather Trades’ Chemists, 36, 342 (1952). Sodium for- 
mate was chosen as the weak acid salt. Two series were run. In the first 50° Bk. liquor 
was brought to pH 3.5 with formic acid and diluted to 40 degrees. In the second series the 
same 40° Bk. liquor was used but the pH was adjusted to 3.5 after each formate addition. 
In each series there were additions of sodium formate of 0, 20, 60, 100 and 300 mg. equiv. 
per liter. Pelt pieces were cut to get adjacent comparison pieces in all liquors. Examina- 
tion was made after 3 days and some were taken out at 10 days and the balance at 34 days 
of tannage, which was carried out at room temperature. In general the firmness of the wet 
leather is decreased by the salt additions. No effect is seen on color when the pH is allowed 
to rise with the salt additions. When the pH is maintained at 3.5, color darkens with 
increased salt additions up to 100 mg. equiv.; but the 300 mg. equiv. gives a lighter, brighter 
color than when there has been no salt addition. Comparing results with those obtained in 
previous studies using sodium chloride and sodium sulfate it is noted that: (a) sodium 
formate does not increase the speed of penetration of tanning matters except when 300 mg. 
equiv. per liter are present, while the chloride and sulfate cause marked acceleration at all 
concentrations: (b) the addition of any of these salts causes the liquor to contain more 
salts of weak acid after the pelt has been tanned in it; (c) all these salts decrease the 
degree of tannage and the tanning figure, the extent depending upon the quantity added 
except in the case of the second sodium formate series, where the degree of tannage in- 


creases up to 60 mg. equiv. per liter and then decreases; (d) these salts all increase shrink- 
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age temperature slightly again excepting the second sodium formate series; (e) when the 
liquor contains salts of strong acids in addition to the weak acids present, the pelt takes 


up strong acids and thus shows a positive Procter-Searle value. nm. oF. 


The Combination of Cation Active Compounds with Collagen and Chrome 
Tanned Collagen. By D. A. Plant. J. Soc. Leather Trades’ Chemists 36, 351 (1952). 
The difficulties encountered in determining the protein groups involved in chrome tanning 
are discussed briefly. For this study the quaternary ammonium salt cetyl trimethyl am 
monium bromide was selected. Comparisons were made between hide powder and chrom: 
tanned hide powder treated with 2 m. equiv. of the quaternary salt per g. hide powder 
protein in O.1/N potassium chloride. The solutions were adjusted in pH with HCl and 
KOH: and M. equiv. of the quaternary salt combined per gram of dry collagen plotted as 
a function of pH from 2 to 12. The hide powder gives a curve similar to an alkali com 
bination curve but the amounts combined are greater, indicating that the combination of 
hide powder and the quaternary ammonium salt are not stoichiometric. This curve is sig 
moid between pH 2 and 8 The chrome tanned hide powder shows no such sigmoid curve 
between pH 2 and 8, the hump between 5 and 8 being absent. This indicates that the free 
or non-zwitterion groups are blocked by the chrome tannage. The uptake of the quaternary 
salt at pH 7 (in the free carboxyl titration region) and at pH 12 (in the zwitterion back 
titration region) was determined as a function of cation concentration. Both showed 
increased combination with increased cation concentration, more at pH 12 than at 7. At 
the latter pH an adsorption maximum was reached. There was no evidence of a two-stage 
adsorption process. Dilution of the quaternary salt, maintaining the same amount of the 
salt in increasing amounts of solution, did not alter the uptake up to fifty fold dilution. 
Calculations of chrome uptake by collagen, based on the assumption that only the free 
carboxyls are involved, gives 1.81 per cent Cr or 2.63 per cent Cr.Q,. This may be consid- 


ered the minimum fixation necessary to give cross linkage of the polypeptide chains and 
hence a rise in shrinkage temperature. The higher fixation actually encountered in practice 
may be due to fixation of complexes containing more than 2 Cr atoms, used in the calcula 


tion, or to chrome-chrome fixation not involving further reaction with reactive groups of the 


collagen. It was not possible to determine to what extent zwitterion carboxyl groups are 


involved due to lack of stoichiometry in the combination between cetyl trimethy] ammonium 


bromide and the collagen at pH values above 9 where back titration of the zwitterions com 


mences, RR... T. 


The Degreasing of Woolskins. By R. F. Innes and K. G. A. Pankhurst. J. Soe. 
Leather Trades Chemists 36, 358 (1952). The object of the investigation was to see 
whether degreasing, as carried out with sheepskins, would cause objectionable felting with 
woolskins and whether, if so, a mild degreasing treatment would be advantageous. Two 
tests were made on sun-dried Australian woolskins. In the first the skins were paddled in 
a mixture of 50 Ib. of Corilene D.G. (an alkyl phenol-ethyleneoxide condensate) in 100 gal. 
of water at 35°C. and 17 r.p.m. for 105 min. In the second the skins were hydro-extracted 
for 5 min. and then sponged on the flesh side with Corilene D.G. (42 gal. used on 10 skins) 
ind left flesh to flesh over night. On the basis of skins judged greasy, fair and non-greasy, 
the first method showed 45 per cent efficiency and the second 75. In both there was de 
crease in grease in the skin but some increase in grease in the wool. As the sun-dried 
Australian skins are not so greasy as the South American salt-dried skins, tests were also 
made on the latter. The prepared skins were divided into 3 randomized packs. The first 


was treated on the flesh side with neat Corilene D.G. and laid flesh to flesh over night. The 
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second was similarly treated except that an equi-volume mixture of Corilene D.G. and Pool 
burning parafline was used. The third was untreated for control. All were water washed 
in the morning. The first showed 10 per cent greasy skins, the second 12 per cent and the 
control 31 per cent. Both degreasing methods have been effective with little difference 
between them. In another experiment sun-dried Australian skins were slow drummed 
(3 r.p.m.) in Pool burning paraffin containing 5 lb. Corilene D.G. per 200 gal. The pack 
weighed 264 pounds. Drumming was carried on at about 38 degrees for 3 hrs. No felting 
occurred, A similar experiment was carried out with dry-salted South American skins fast 
drummed (12 r.p.m.). At 2 hrs. 20 min. felting appeared so drumming was discontinued. 
In the first test there was little evidence of effective degreasing although analyses showed 
that some grease had been removed. The second showed effective degreasing. The experi- 
ments suggest that a useful degree of degreasing can be achieved with woolskins by 
applying the normal degreasing process as worked out for pickled sheepskins and that felt- 
ing does not become serious up to 2 hrs. and 20 min. drumming at 12 r.p.m. Encouraging 
results are also obtained when the skins are dry pickled and then painted with an equi- 
volume mixture of Corilene D.G. and paraffin, piled flesh to flesh over night and rinsed in a 
paddle of warm water in the morning. Both these processes are improved if the skins are 


hydro-extracted after degreasing. mR. te. 2s 


Note on the Uptake of Grease During the Fatliquoring of Vegetable Tanned 
Sheepskins. By K. G. A. Pankhurst. J. Soc. Leather Trades’ Chemists 36, 363 (1952). 
The object of the work was to determine how the uptake of grease from a fatliquor was 
dependent upon the grease content already present. Four vegetable tanned basils were laid 
out in 2 in, squares, with 1 in. margins between squares, both sides being symetrically 
marked with relation to the backbone. Alternate squares were cut out and the grease con- 
tent determined by extraction with petroleum ether. The skins were then fatliquored with 
sulfated castor oil in the usual manner. After drying the grease content of the remaining 
squares was determined. The results showed that, as long as the grease content of the 
hide was below 30 per cent, grease was taken up by the pelt; but, if the grease was over 
10) per cent, degreasing took place. In other words, the sulfated castor oil degreased the 
high grease areas and added grease to the low grease areas. thus generally levelling the 
grease content. The author feels justified in expressing it as a quadratic equation 
G \ + BG CG,” in which G, is the original grease content and G the grease content 
after fatliquoring with sulfated castor oil. KR. &.-4. 


Kubelka Water Absorption and Free Water. Determinations on Vegetable 
Tanned Sole Leather. By L. M. Hill. J. Soc. Leather Trades’ Chemists 36, 365 (1952). 


Water adsorbing capacity is important in the evaluation of sole leather. Free water is con- 


sidered to be the volume of water required to fill free space present in finished leather plus 


the amount required to satisfy the residual swelling capacity of the fibers. Determination 
of free water requires at least 72 hrs. The Kubelka water absorption requires only 18-20 
hrs. The free water test is a recognized guide to quality. The object of this work was to 
determine whether the Kubelka test could be satisfactorily substituted, to study the effect 
of sampling from the fore-end corner of the bend and to arrive at a Kubelka water absorp- 
tion figure which would be regarded as a reasonable maximum upper limit for assessing 
South African vegetable tanned leather for outersoles. The position of the belly-shoulder, 
fore-end corner is known to be the position where water absorption is the highest. Hence 
a seven-inch square was taken from this point and from it seven 2-inch squares were cut, 


three along the top, three along the bottom and one at the shoulder edge in the center. The 
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balance of the piece was used for hide substance and moisture determinations. All samples 
were dried, then conditioned by holding at 65 per cent R.H. and 70°F. for at least 48 hrs. 
The Kubelka apparatus is described and method of determination given. Kubelka water 
absorption equals the decrease in water volume measured in the instrument times 100 
divided by the original conditioned weight. The saturated leather sample from the Kubelka 
determination was rinsed lightly, blotted and weighed saturated (W,). It was then dried 
W.—Wa 
(W,,) and finally reconditioned to the original (W,). The free water equals <x 100 
w, 
Twenty-two bends from different sources were sampled and determinations made on the 
seven pieces from each sample. There was little variation between the seven pieces. In 
general the free water was higher than the Kubelka water. The former varied from 39.9 
to 59.4 per cent and the latter from 33.3 to 58. While the figures are not interchangeable 
they are closely associated. The conclusion is that a maximum Kubelka value of 55-58 per 
cent on a sample cut from the belly-shoulder, fore-end corner of the bend will eliminate 
belly leather, most shoulder leather and poorly tanned leather. Most determinations would 
fall well below this figure. R. H. T. 


The Influence of Fatliquor on Spue Formation and Run in Gloving Leather. 
By K. G. A. Pankhurst, R. G. Mitton, R. F. Innes and R. N. Johnson. J. Soc. Leather 
Chemists 36, 379 (1952). Fatty spue may be due to natural fat or fat introduced through 
fatliquoring. If concentrated in the neck, tail and backbone regions and at the juncture 
of limbs, it is probably natural fat. If well distributed all over the pelt, it is probably from 
fatliquoring. Spue from natural fat may be eliminated by degreasing before tanning; but 
spue from fatliquor is not so easily remedied or avoided. To overcome fatliquor spue it 
would seem necessary to first discover the properties of the oil causing it. The object of 
this experiment was to try to associate spue formation and run with the physical and chemi- 
cal properties of the oils which might be used. Nine oils were selected and specially sul- 
fated. Bursoline SCO, believed mainly sulfated herring oil, was added as a control. The 
oils used were herring, low sulfated seal, high sulfated seal, cod, whale, sperm, neatsfoot, 
oleine and palm kernel. The significant physical and chemical properties were determined. 
These included combined SO, on total fat, iodine value, sapon. value, melting points of 
neutral oil and free fatty acid, melting point of the sulfated oil and relative viscosities of 
the sulfated and unsulfated oils. The different oils were applied as fatliquor in three dif- 
ferent tanneries and their effect on spue formation and run studied, Examination within a 
month, with temperature at 40-50°F., showed the following grading going from no spue in 
group (a) to the most in group (d). Group (a) oleine and palm kernal, (b) low sulfated 
seal, cod and herring, (¢) high sulfated seal, whale and sperm, (d) neatsfoot. At six weeks, 
temperature 60°F., they showed less over-all spue, (a) still being spue free and (d) show- 
ing the most. Groups (b) and (c) could not be differentiated at this stage. Approximately 
a year after finishing no spue was detectable at temperature between 35 and 60°F. Run 
classification, going from most run to least, is as follows: sperm, high sulfation seal, cod, 
whale, low sulfation seal, herring, palm kernel, neatsfoot, oleine. While this should be 


regarded as preliminary, the best over-all results were obtained with sulfated cod oil. 


Rt. if. T. 


Note on the Neutral Salt Effect in Chrome Tanning. By S.G. Shuttleworth. J. Soc. 


Leather Trades’ Chemists 36, 390 (1952). The author has criticized Gustavson’s theory 


that “the retarding and decreasing effect of neutral sulfates on the chrome fixation by col- 
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lagen from solutions of basic chromium sulfate is mainly due to the conversion of electro- 
positive chromium into uncharged complexes, which possess a lower degree of affinity for 
collagen.” The criticism is based upon the effects of heat and time, neutral salt effect on 
other chrom'um complexes spectrophotometric evidence, benzidine hydrochloride analyses 
and Gustavson’s interpretation of his own results. The differences in terminology en- 
countered are briefly discussed. he. O8,: 8. 


Improved Degradation Methods for Examination of Wattle and Allied Tannins. 
By D. G. Roux. J. Soc. Leather Trades’ Chemists 36, 393 (1952). Abnormally low yields 
cf significant end products derived from the degradation of black wattle tannin, as obtained 
in past studies, indicate the value of improved methods. The methods studied in this work 
were the alkali fusion of the purified tannin and the alkaline permanganate oxidation of the 
methylated tannin. For the former the extract was purified by alcohol and lead salt precipi- 
tation and extraction with ether. The purified tannin was fused in a steel bomb, after 
being intimately mixed with a 6:4 eutectic mixture of KOH:NaOH, and held at 200°C. for 
one hour. By this treatment an ether soluble phenol and phenolic acid fraction of 43 per 
cent yield was obtained. From this the yields, compared with previous yields, were as fol- 
lows, the yield by the present method being given first in each case: Beta resoreyclic acid 
4.2 per cent and none. Gallic acid 11 per cent and less than one. Protocatechuic acid a 
little and none. Resorcinol 10.5 and one. Pyrogallol less than one per cent and none. 
Phloroglucinol a trace and none. Obviously those in which none had been found before 
were isolated for the first time. For the alkaline permanganate oxidation 5 g. of lead salt 
purified tannin (methylated with dimethyl sulfate) of maximum methoxyl content (36.5 
per cent) in 600 ml. of acetone and water mixture 1:] was refluxed with the slow addition 
of potassium permanganate. A total of 65 g. was added in 5 g. quantities each time the 
permanganate color was discharged. The managanese dioxide was filtered out and washed 
with a fresh acetone water mixture. Filtrate and washing were concentrated and acidified, 
then extracted with ether. After drying and removal of ether, the residue was vacuum 
sublimed at 140-180°C. There was recovered a red acidic residue from the sublimation, 
white sublimates and a certain amount of unoxidized material from the original oxidation. 
From these there was a yield of at least 20 per cent of o-trimethyl gallic acid and veratric 
acid mixture. The significance of some of the degradation products and the similar be- 


havior of tannins and catechins during degradation are discussed. RET. 


An Apparatus for the Simultaneous Determination of Grease in Large Numbers 
of Samples of Leather. By S. C. Ellis. R. G. Mitton and K. G. A. Pankhurst. J. Soc. 
Leather Trades’ Chemists 36, 401 (1952). Determination of grease by individual Soxhlet 
extraction is too time-consuming when a large number of determinations are required. For 
1000 determinations, using six Soxhlet extractors, practically 80 days with continuous atten- 
tion is necessary. The apparatus and method described here will give the 1000 determina- 
tions in about 25 days with only 4 or 5 days continuous attention. The apparatus makes 
use of solvent extraction; but the samples are not ground and are extracted as is. The 
grease is determined by taking the weight of the leather before and after extraction. A 
large extractor, which is described, is used and many pieces of leather may be extracted at 
the same time. To avoid loss of weight due to small fibrous preces becoming detached dur- 
ing the extraction the edges are carefully trimmed when preparing the samples. It is neces- 
sary that the leather be uniformly conditioned before and after degreasing. First the sam- 


ples are dried for 24 hrs. at 45°C. They are then suspended in a current of air under con- 


trolled temperature and humidity until they reach a point where they vary in weight, both 
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up and down, within acceptable limits. The samples are then all degreased together and 
again dried at 45°C. for 24 hrs. and again conditioned to uniformity unde: similar con- 
trolled temperature and humidity before weighing as grease-free leather. Ccntrol samples 
of similar leather are put through the same routine with exception of the actual degreasing. 
Let w; and we be the weights before and after degreasing and c, and cs be the original and 
final weights of the control sample. Then the grease removed is wi—(weei/cz. Tests made 
showed that the results obtained are similar but slightly higher than those obtained with 
Soxhlet extractors. This demonstrates that the results are well within the :equired accu- 
racy for most work of this kind. R. H. T. 


Analytical Studies of Tannin Content of the Bark of the Turkish Pines, Pinus 
nigra, Pinus silvestris, Pinus pinea and Pinus brutia. By O. Gerngross and E. Giil- 
baran. Das Leder 3, 169 (1952). The outer, weathered, gray bark of Pinus brutia was 
found to contain less tannin (13-19%) than the inner red bark (17.4-24.9%). therefore only 
the deep red, inner bark was used. All tannin analyses were made by the shake method 
with freshly chromed hide powder. Pinus nigra, black pine, is the most common pine in 
furkey. Tannin content of the bark was low. It varied from 2.7 to 5.4 per cent. P. silves- 
tris, scotch pine, is widespread in central Europe and Turkey. Tannin content of the bark 
decreased from an average of 10.8 per cent in trees 20 years old to an aver.ge of 3.0 per 
cent in trees 255 years old. Variation of tannin content with height of sample above ground 
was irregular, probably because of improper sampling. Purity varied from approximately 
12 to 62. P. pinea is valued for its edible nuts. The bark comprises 16-18% of the volume 
of the trunk. Tannin in the bark varied from 12.8 to 20.2 per cent, and purity from 74 to 
83. The pH value of the analytical extract was 3.4 to 3.8. Age of the tree had no influence 
on tannin content of the bark. The large (250 grams?) cones are collected for the seeds, 
but the waste cones contain only 3.3 per cent tannin. The average tannin content of 
P. brutia trees 20 years old, was 12.8 per cent (8.8-17.8) and of trees 225 years old. 27.9 
per cent (21.9-34.1). The pH value of the extract was 3.6-4.5. There was a slight decrease 


in tannin content with height of sample above ground. LD: €. 


Comparative Determiation of Tan and Combining Values of Vegetable and 
Synthetic Tanning Materials and Cellulose Extracts. By Oskar A. Muller. Das Leder 
3, 174 (1952): ef. This Jour. 47, 299. Ten different extracts were investigated by the 
standard method, with careful control of amount of tannin, concentration and acidity of the 
liquor, temperature during tanning and washing, and quality of the skin. Three types of 
skin material were used: powder, shavings and pieces. They were made from calfskin that 
had been brought to pH 44.5 with acetic acid, dried with alcohol-acetone and that had an 
ash content of not more than 0.1 per cent. The extract solutions, containing 4 per cent 
tannin, were filtered through paper until clear. Vegetable extracts were used at their natu- 
ral pH; other extracts were brought to pH 3.5 (glass electrode) with sulfuric acid or 
sodium hydroxide. The extract solution was added in portions of O.1. 0.2, 0.3 and 0.4 of 


the total at intervals of 0, 2, 8 and 24 hours. The skin was presoaked in the proper amount 


of water, including skin moisture, so that the tannin concentration in the liquor was 3. pet 


cent. During tanning the pH value was maintained at as near 3.5 as possible by addition 
of acid at intervals of 1-2 hours. A correction of tan value (GW) for the volume of acid 
was necessary. Four different times of tanning were used for each extract. These were 

10, 21 and 42 days. Washing of the tanned hide for determining combined tannin was 
for 15-20 hours with liters of water. The washing was repeated for all extracts, except cel- 


lulose extract. Vegetable extracts gave the highest and cellulose extracts the lowest tan 
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values. Powder gave the highest tan values and pieces the lowest in all tests, including the 
12-day tannage. This difference could not be due to diffusion differences but rather to set- 
ting free of tanning active collagen groups during grinding to a powder. For vegetable 
extracts the combining values were higher with pieces than with powder, but the reverse 
was true for syntans and cellulose extracts. Increasing the amount of tannin in the liquor 
from 200 to 300 per cent increased tan and combining values of vegetable extracts appre- 
ciably, but had less effect on syntans and cellulose extracts. With the last, 100 per cent 
tannin was almost sufficient to complete the tanning. The following values were found with 
pieces of hide, using sufticient time and excess of tannin: 


tan value combining value 


Vegetable extract 100-110 80-90 
Syntans 60-80 60-70 
Cellulose extract 50 50 


The matter lost during washing was greater with hide powder than with hide pieces. With 
vegetable extracts the loss decreased only slightly as time of tanning was increased. The 
loss with cellulose extracts was extremely small. LBC. 


The Tannin Balance in Sole Leather Tanning. By J. Wagner. Das Leder 3, 178 
(1952). The tannin lost during sole leather tanning is the difference between total tannin 
put into the process and the sum of the tannin in the liquors, in leather in process and in 
the finished leather. Estimates of this loss have varied from 13% to 38%. The loss is 
influenced by the following factors: 1, kind of tannage (vat, combination, rapid); 2, de- 
gree of deliming; 3, tanning time; 4, tannin concentration; 5, kind of tanning material; 6. 
acidity of the tail liquors; 7, temperature; 8, bark leaching yield; 9, system of discharging 
spent liquors; 10, transportation losses; 11, amount of tannin in sludge; 12, manner of 
washing and setting out the leather; 13, kind and amount of leather waste from shaving 
and buffing; 14, tecunical organization of the tannery; 15, method of sampling for control 
analyses; 16, method for determining tannin (filter or shake). Fiksl (Inaug. Dissertation, 


Briinn 1930) lists the tannin losses as follows: Chemical changes in the liquors, 12.73%; 


sludge from dilution of liquors, 2.50%; sludge from action of acid, 0.76%; sludge caused 
by water hardness, 2.83%; wash waters, 0.90%; waste liquors, 4.71%; leather buffings 


0.73% ; analytical variations, 2.45%. The last loss results from variations in sampling 


(sample location, ete.) and in analysis. i D.C. 


Quality Requirements of Leather for the Shoe Industry. (Comments on the 
Lecture of G. Rheinberger). By K. Eitel. Das Leder 3, 265 (1952). Most of the re- 
quirements outlined by Rheinberger (Das Leder 3, 247) can be met, but some price ad- 
justments would be necessary. More cooperation between the shoe manufacturers and the 
leather industry would be of value. LC. 


The Formation of Drawn Grain During Vegetable Tanning. By E. Quendt. Das 
Leder 3, 269 (1952). Drawn grain is of two types. In one type, “milled grain”, the entire 
leather surface is covered uniformly with wrinkles and somewhat resembles cobblestone 
paving. It is caused entirely by mechanical movement of the hides in the drum during 


tanning. The other type, “shrunken grain”, consists of long parallel furrows, and is the 
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result of acid swelling. If a hide in the fallen condition is partly tanned so that the grain 
layer, but not the interior, is tanned, and it is then put in an acid liquor, the inner layers 
will swell and contract, causing wrinkling of the grain layer. In practice, this may occu 
when a fallen hide is put into acid liquors containing enough astringent tannin to set the 
grain (not just to color it). Acid will penetrate ahead of the tannin and swell the middle 
layers causing drawn grain. A pickled skin may show drawn grain in a vegetable tan 
liquor if the liquor does not contain enough salt. Salt will diffuse from the skin to the 
liquor and the middle skin layers will then swell and cause grain wrinkling. If the hide is 
swollen when tanning starts, it will not show drawn grain if it is transferred later to less 
acid liquors. '. B.C. 


A Wood Boring Beetle in Spruce Bark. By T. Stirtz. Das Leder 3, 273 (1952). 
Spruce bark stored in a tannery in the Black Forest was found to be badly damaged by a 
wood boring beetle, Stephanopachys substriatus Payk. of the Bosirychidae family. The 
dark brown, cylindrical beetles are 4-6 millimeters long. They do considerable damage to 
commercial timber in the tropics. Although considered at first a new type of damage, a 
note (Das Leder 3, 303) points out that damage to tan bark by this beetle has been re- 


ported by Hausam and Liebscher [Collegium No. 975, 65 (1943) ] and elsewhere. 1. D.C. 


Process for Bleaching Vegetable Tanned Leather. By W. Grassmann and P. Stad- 
ler. Das Leder 3, 289 (1952). Bleaching leather with acid and alkali is hazardous so that 
there is an increasing tendency to change to tanning sulfo acids or tanning oils. The last 
do not bleach in the same manner as pure acids, but remove surface tannin from combina- 
tion with hide substance. They are good if used immediately after tanning and before dry- 
ing the leather, but are not effective after the leather has dried and a surface deposit of 
tannin has formed and oxidized. It has long been known that organic solvents, and espe 
cially their mixtures with water, have a detanning action. A combination of acid and ace 


tone was found to have a much greater detanning action than either acid or acetone alone. 


{ maximum effect was found with from 30 to 60 per cent of acetone. In 30 per cent ace- 


tone, even 0.) per cent oxalic acid in the solution gave pronounced bleaching, whereas a 
much higher concentration of acid without acetone did not bleach satisfactorily. More sur- 
prising was the fact that, in the presence of acetone, there was good bleaching action even 
when a large proportion of the oxalic acid had been neutralized. In 30 per cent acetone 
half of the acid could be neutralized, with consequent increase in pH value from 1.9 to 3.7, 
with no loss of bleaching action. Many organic and inorganic acids were effective. but 
whether there are quantitative differences between them has not been established. Auvil- 
iary syntans were found to be as effective as acids for bleaching. Those tried were Basyn- 
tan FC, FCBJ, Tanicor HSB, HZ, HN, HS (powd.) HSK, Tanigan BLG (powd.) and Irga- 
tan FL. A considerable proportion of the syntan could be neutralized. Without acetone, 
syntans had only slight bleaching action and, if partly neutralized. were entirely unsatis 
factory. In general, bleaching was appreciable in 15 minutes and reached a maximum in 
30 minutes. A search was made for cheaper and better solvents than acetone. Suitable 
solvents were very soluble in water and had low boiling points. Use of solvents with boiling 
points as high or higher than that of water, such as various glycols, resulted in slow drying 
of the leather and migration of tannin to the leather surface. Such treatment sometimes 


solvent 


resulted in darkening rather than bleaching of the leather. There was a specific 


effect. Acetone, tetrahydrofurane or a methylacetate methyl alcohol mixture were suitable 


for bleaching but methyl or ethyl alcohol were without effect. The first group are proton 


acceptors and the last group, proton donors. <A tentative suggestion is made that solvents 
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of the first group may form hydrogen bonds with the tannins and thus remove them from 


combination with the protein. The role of water, however, must be clarified. DB: <. 


The Existence of Chloro-hydroxo-complexes in’ Basie Chromium Chloride 
Solutions. By K. H. Gustavson. Das Leder 3, 293 (1952). The existence of chloro- 
chromium complexes has been questioned by Kiintzel, Erdmann and Sparkas (th's Jour. 
47, 799) based on conductivity measurements in solutions containing 1 gram of chromium 
per liter. The chloro group has only a small complex stability, so that formation of chloro- 
hydroxochromium complexes depends on a sufficiently high concentration of chromium and 
chloride ions. Gustavson has therefore used solutions having a high chromium content, con- 
taining at least one mol. of sodium chloride per chromium atom, and has made measure- 
ments either on the concentrated solutions or immediately following a suitable dilution. 
There is an equilibrium between coordinately and ionically bound chlorine, therefore com- 
plex bound chlorine must exist in dilute solutions, although the amount may be too small to 
be detected by the usual methods, if the basicity is low (less than 50). In highly basic 
chromium chloride solutions (over 66%) the amount of uncharged chlorochromium com- 
plex is independent of the concentration of chromium and chloride. Previous work which 
indicates the formation of chloro complexes in basic chromium chloride solutions is  re- 
viewed, This work includes investigations with ion exchangers of both the cationic and the 
anionic types, paper electrophoresis, and spectrophotometry, washing experiments on hide 
powder which had been tanned with basic chromium chloride solutions having various acidi- 
ties, and displacement of sulfato groups from chromium sulfate tanned hide powder with 
2-4 molar sodium chloride solutions. 1. Bie. 


The Measurement of Leather. By A. Brill. Das Leder 3, 299 (1952). Two types 


of machines, the pin wheel and the Sawyer, are used in Germany for measuring leather 
area. The pin wheel machine has measuring wheels one inch (English) apart from centet 
to center and pins one inch apart in the wheel. It therefore measures accurately to one 
square inch. The Sawyer machine is less exact for three reasons. Thickness of the leather 
influences the measurements because a thick leather will raise the measuring wheel and 
start the measurement sooner than a thin leather. In all cases, the registering of area starts 
before the edge of the leather reaches the line connecting the axes of the measuring wheel 
and the driving wheel. There is also a wheel-breadth error because, on a slanting edge, the 
wheel is raised by the first part of the leather to touch the wheel. The recorded area is 
therefore high. The measuring wheel drives a ratchet wheel with pawl. On the average, at 
the end of the measurement, the ratchet wheel drops back one-half the distance between 


the teeth on the ratchet, thus giving low readings. Las. 
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Modification of Keratin. U.S. Pat. 2,615,783. J. W. Haefele. Cincinnati, and N. B. 
Fucker, Glendale, Ohio, assignors to The Procter & Gamble Co.. Ivorydale. Ohio. Appl. 
Aug. 11, 1950. In the process of treating keratin-containing substance to modify chemical 
and physical characteristics thereof wherein the said substance is subjected to the action of 
a sulfur-containing reducing agent and the disulfide linkages of keratin are converted to 
sulfhydryl groups, the step of reacting reduced keratin at a pH of about 4 to about 10.5 
with an aqueous solution of at least one organic polythiosulfate of the group consisting of 


water-soluble polythiosulfates of alkanes and alkenes and substituted alkanes and alkenes 
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to convert reduced keratin to polydisulfide containing the organic group of said organic 
polythiosul fate. 


Compositions for Treating Keratin-Containing Materials. U, 5S. Pat. 2,615,828. 
J. W. Haefele, Cincinnati, Ohio, assignor to The Procter and Gamble Co., Ivorydale, Ohio. 
Appl. Feb. 15, 1951. A new composition comprising an aqueous solution at pH 7 to 10.5 of 
the equilibrium reaction mixture of (a) water-soluble mercaptan of the general formula 
RSH and (6) water-soluble salt of thiosulfuric acid of the general formula R’SSO;H wherein 
each of the symbols, R and R’, represents a monovalent organic radical which is free of the 
concomitant presence of a carboxyl group and an amino group, and in which the free valence 
is on an aliphatic carbon atom, the total potential concentration of mercaptan in said solu- 
tion being between 0.05 and 2.0 molal. 


Tanning with Sulfonate Tannig Agents and a Formaldehyde-Arylamine-Cyana- 
mide Type Compound. U. S. Pat. 2.621102. D. E. Nagy, Stamford, Conn., assignor to 
American Cyanamid Co., New York N. Y. Appl. Dec. 6, 1947. A tanning process which 
comprises impregnating hides and skins capable of tannage with a solution of a sulfonate 
tanning agent and with a different solution of a water-soluble acid salt of a material ob- 
tained by condensing an aryl hydrocarbon monoamine selected from the group consisting of 
amines of the benzene and naphthalene series with formaldehyde and then reacting the con- 
densation product so obtained with a member of the group consisting of cyanamide and 


dicyandiamide, said material containing from 2-11 guanyl substituted arylene radicals. 


Process for the Treatment of Keratin and Related Materials, U.S. Pat. 2,622,036. 
P, Alexander and C. Earland, Leicester, England, assignors to Wolsey Limited, Leicester, 
England. Appl. Aug. 23, 1950. A process for the treatment of protein materials of high 
cystine content which comprises oxidizing a protein material of high cystine content with a 
solution of a saturated per-aliphatic acid having up to four carbon atoms in the molecule to 
disrupt the disulfide bonds of said protein material without substantially attacking the 


remainder of the protein molecule and dissolving at least a part of the oxidized product thus 
obtained in a solvent. 


Thermosetting Keratinoid Compositions and Method of Making the Same. 
U.S. Pat. 2.623.039. E. Frankl, Rochester, N. Y., assignor to Rochester Button Company, 
Rochester, N.Y. Appl. May 2, 1949. Method of making a heat-hardenable molding com- 
position which comprises subjecting a hoof meal to the action of an aqueous solution of a 
substance capable of splitting the disulfide linkage of the keratin of the group consisting of 


alkali metal bisulfites and organic mercapto compounds in the presence of a dispersing 


agent, and treating the resulting material in aqueous dispersion successively with phosphori« 


avid and a water soluble calcium salt. 
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BALANCED PERFORMANCE 


...and with NOPCOLENES that means 


surface lubrication with controlled penetration 


an blades are ground with infinite care, 
and propellers tested for static and dynamic 
balance. For perfectly balanced performance of 
aliner’s propellers means vibrationless running — a 
feature which attracts ocean travelers and keeps 
them 
below the water line pays off in substantial divi- 


“sold”? on the ship. Balanced performance 


dends above. 

Your interest in shipping may be confined to the 
shipping of hides into your tannery and shipping 
of leather out . . . but balanced performance can 
play a big part in your operations, too. For in- 
stance, the balanced performance of Nopcolene* 
fatliquors. These superb oils afford excellent sur- 
face lubrication and, at the same time, permit 


* Registered U.S. Pat. Off 


closely controlled penetration. Thus, they assure 
leather with just the surface feel, hand, break, 
stretch, tensile strength and stitch tear desired. 
Nopcolenes, in fact, put money in your pocket. 

Yes, Nopcolenes are truly sensational double- 
action fatliquors. Furthermore, they contain only 
6-7% moisture, and are readily soluble. 

Profit by giving these revolutionary oils a trial. 
We'll be glad to make recommendations, and work 
closely with you to help achieve the best results. 


FREE! This book gives up-to-the- 
minute data about Nopco's new 
Nopcolenes, and formulas for 
various leathers. Write for a copy. 


NOPCO 


Chemical Company, Harrison, N. J. 


Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 
used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol's low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 


- Sebacol produces clean, 
uniform, quality leather 
under varied beam- 
house practices. 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE + NEW YORK 16, N. Y. 











CALAFENE 
Binder and Filler 


i era 

om Beye 

¢ IIa ? Rae tans 
. ~t5 Bees 


CTS RM ati yal ee Uniform quality binder, filler and carrying agent. 
Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


S813 glo os.eae imparts permanent flexibility. Does not “pipe” or 
ies tenner crack. Covers cuts and imperfections. 


SUEDE SPLITS Plumps the skins, strengthens and builds up low 
ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 

Manufacturers 


See mk of @ complete line 


Va cou Apex Chemical Co., Inc. - Specialties fo, 
225 West 34th St., New York 1, N. Y. © fanning trade 


UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR- CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





porneo & YT OH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, NW. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


Many tanners and fin- 
ishers report that 
stronger, longer-wearing 


products result when 

they use Sun’s “Job 
Proved” Leather-Processing Oils. These oils provide uniform 
fiber lubrication. By eliminating processing headaches, they 
help to speed up production. Sun Leather oils are easy to 
mix. They do not form surface scum. For additional in- 
formation, call your nearest Sun Office. ..or write to SUN 
O1L ComMPANyY, Philadelphia 3, Pa. In Canada: Sun Oil 
Company, Ltd., Toronto and Montreal. 


SUN PETROLEUM PRODUCTS 


“JOB PROVED’’ IN EVERY INDUSTRY 








BELL-MINE LIME 


Year-round Uniformity 


Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE * WHITE AND COLORS 


TANNCRY & GENERAL OFFICES: GIRARD, OHIO 
BOSION + NEW YORK * ST. LOUIS * CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, ll. - Tannery at Racine, Wisconsin 
92 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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BORAX AND BORIC ACID HAVE LONG BEEN USED IN 
THE TANNING AND FINISHING OF GOOD LEATHER 


when 
you 


want borax 
eT think 


SEND TODAY 


roxaersoonen: rate my HY a) 


“PROCESSING DIVISION OF BORAX OLIDATED, LIMITED 
NEW YORK e LOS preci S ge arma Pad 104 \1-) 
HEAVY 
LEATHER” Distributors located in principal cities throughout the U.S.A. 
eu ® 
Bile is. 


. 5 * “= jee hatac eas eh 
MANUFACTURERS OF FAMOUS "20 MULE TEAM” PACKAGE PRODUCTS 


HOWES LEATHER CO. INC. BONA ALLEN. WNC. 


SOLE LEATHER 


Buford, Georgia 


TANNERS SINCE 1873 


Tanners Gut Sole Division . 


e Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





Cable and Telegraphic adaress: 
WEIBULLTAN - LANDSKRONA 


Telephone No. 
LANDSKRONA 3760 


Well-known brands— 


of Oakwood, Larchbark, 
Mimosabark, Quebracho 
and Myrabolam Extract 
in solid and spray-dried 
consistency; and 
powdered spray-dried 
Spruce Extract, 
"Wargotan” Brand. 


EXTRACTS OF QUALITY 
m TANNER'S SERVICE. 


¥ 


. 
Represented in Sey 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y. 


ARTHUR C. TRASK CO 
4103 South La Salle Street 
CHICAGO, ILL. 


HARVEY J. BOUTIN 
7 Front Street 
SAN FRANCISCO, CAL. 


GARVAMNES AB WEIBULL “°° "°Sreoes 





XXX 
DIRECT ROUTE INTO TANNERIES 


Shoe and Leather RerortTER 


TANNERY BUYER _ 


=== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND ——— 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 

Tell your message to these men who buy your product in the TAN- 


NERY BUYER. 


SHOE AND LEATHER REPORTER 
Executive Offices: 210 LINCOLN ST., BOSTON 11, MASS. 


Representatives in 
CHICAGO LONDON, ENG. ° PHILADELPHIA 


WASHINGTON 
ST. LOUIS NEW YORK e LOS ANGELES 


SAN FRANCISCO 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 











SALEM. MASSACHUSETTS 
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Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


LEDOGA S. P. A. 
MILANO, ITALY 
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CHOICE 
or Higher Quality 


Leather Production 


i) , 


Y & 
arr 


Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 


4 y 


= = 


my COUDERSPORT, PA. © 








STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


MORITE BRAND 


Sulphonated and Compounded 
EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY. INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


KEPECO FINNALINE KEPOLAC 
EMULLO  KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


/ 
[ ‘EPEC Cnenncar Corporation 


Milwaukee |, Wisconsin 





ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 
CHICAGO, ILL. 


4103 S. LASALLE ST. 
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“Fetihes 


for all types of 


hails 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 





ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 





Which magazine does the outstanding job in editorial service? 
Which magazine has 101% more paid and audited circulation? 
Which magazine carries more than 100% more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, features, and edi- 
torial service. 


Complete and often exclusive cover- 
age of technological progress in tan- 
ning methods and production, sup- 
plies, materials, equipment and ma- 
chinery, plus the facts about demand, 
markets, uses, and trends in the 
leather-using division of the industry, 


plus the keenest, most thought-pro- 


voking editorials on the leading pro- 
blems and interests of the entire field. 


Because they get the fullest measure 
of service each week, tanning execu- 
tives subscribe to L & S at a 100% 


Ce 


higher rate than to the second paper 
—almost 2 to 1 leadership. 


This leads naturally to greater pro- 
ductivity for advertisers who respond 
with the greatest volume of adver- 
tising. L & S carries 124% more tan- 
ning material, chemical, oil, etc., ad- 
vertising than the second paper, and 
117% more tanning machinery and 
supply advertising. 


That’s the story about magazine 
leadership in the tanning industry. 
It’s L & S all the way. If you want 
more facts, write us today. 
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LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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REILLY- 
WHITEMAN - 
WALTON CO. 


| OlLS, 
CHARACTER 


CONSHOHOCKEN, PA. 





The Original Dry Color 


PRESTO for — wr —_— 
PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 


Garden State Tanning Ine. Bi Extension of Knowledge ts 


y y the Investigation of Matter”. 
Pine Grove, Pa. 


This space dedicated to 
Manufacturers of 
Upholstery Leather 


New York Office 330 Fifth Avenue 
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MUTUAL’S 
PREPARED ONE-BATH 
CHROME TAN 


Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 
270 Madison Avenue New York 16, N. Y. 
Plants: Jersey City, N.J. — Baltimore, Maryland 


Our 25th Year 
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Browns for... 


ANILINE 
LEATHERS 


Good solubility . . . level-dyeing properties . . . high 
clarity and richness of tone make these Geigy 
designed-for-leather dyestuffs outstanding colors 
for flame-coating aniline or semi-aniline finishes. 
These colors will produce a wide variety of fashion 
shades from glowing russets to deep walnut. 

Your Geigy representative will discuss the applica- 
tion of these colors to aniline leathers on his next 


visit. 


Sella Acid Brown G Supra 
Sella Acid Brown R Supra 
Sella Acid Brown B Supra 
Sella Fast Brown DR Extra 
Acid Leather Brown GBL 
Acid Leather Dark Brown G 
Acid Leather Dark Brown R 


ziyy | Geigy Company, Inc. 


BRANCH OFFICES: BOSTON * CHARLOTTE, N.C. * CHICAGO * LOS ANGELES 
PHILADELPHIA * PORTLAND, ORE. * PROVIDENCE * TORONTO 
IN GREAT BRITAIN: The Geigy Co., td., Manchester 


OYESTUFF MAKERS 
SINCE 1859 
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UPGRADE 
COLORED SUEDE 


with economical 
one-step process 


DU PONT “G-942’ TANNING AGENT 
GIVES SUEDES UNMATCHABLE RICHNESS 


Tete mata at abet edtehia 
ATCA ML Ug 


Now you can give colored suedes the same superior 
qualities you give white suedes—with Du Pont “G-942’* tanning agent. 
A simplified single-step process fits right into your own tanning and coloring 
schemes without any costly adjustment of procedure. 
Du Pont “G-942” gives calf, kid and sheep a rich, round feel ... you 
get plumper leather with a fine, silky nap. What’s more, leather processed with 
“G-942” takes on true colors without use of extra dye. 
Write for details on how you can produce finer colored suedes with the 
new process using Du Pont “G-942” tanning agent. An experienced Du Pont 
representative will be glad to help you. 
E. I. du Pont de Nemours & Co. (Inc.), Grasselli Chemicals Dept., Wilmington 98, Del 


(s-942 TANNING AGENT 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 





INDEX TO ADVERTISERS 


AMERICAN CYANAMID COMPANY 

AMERICAN DYEWOOD CO 

AMERICAN EXTRACT CO 

APEX CHEMICAL CO., INC 

ARKANSAS COMPANY, INC. 

ATLAS REFINERY ... 

BARIUM REDUCTION € ORP ORATION 

BARKEY IMPORTING CO., INC 

BONA ALLEN, INC ee 
BUCKMAN LABORATORIES, INC 

CALCO CHEMICAL DIV. 

CHEMTAN COMPANY 

E. F. DREW & CO., INC. 

DIAMOND ALKALI CO. ... 

E. l. DUPONT DeNEMOURS & ‘CO. 
EISENDRATH TANNING CO. .... 

GARDEN STATE TANNING INC 

GARVAMNES AB WEIBULL 

GEIGY COMPANY, INC 

GENERAL DYESTUFF CORP ORATION 

HOOKER ELECTROCHEMICAL CO 

HOWES LEATHER CO., INC. ... 
INTERNATIONAL P RODUCTS ¢ ORP 

KEPEC CHEMICAL CORPORATION 

LEATHER AND SHOES .. : 

LEATHER MANUFACTU RER, “THE 

L. H. LINCOLN & SON, INC : 

MARDEN WILD CORPORATION 

MARSHALL, FRANK F 

MEAD CORPORATION, " 

MUTUAL CHEMICAL CO. OF AMERIC A , a aaade ie 
NATIONAL ANILINE DIVISION, ALLIED CHE MICAL & ‘DYE CORP.. 
NEWARK LEATHER FINISH CO 

NOPCO CHEMICAL CO 

OHIO LEATHER CO THE 

OLSON SALES AGENCY, THE 

PACIFIC COAST BORAX CO 

PRESTO COLOR CO. ... sewn 
REILLY-WHITEMAN WALTON CO eens 
RELIABLE LEATHER PIGMENT CO., INC 
RIVER PLATE CORPORATION, THE 

ROBESON PROCESS CO. ..... , 

SALEM OIL & GREASE CO 

SAXE CUTCH CORPORATION . 

SHOE & LEATHER REPORTER 
SOCONY-VACUUM OIL CO. .. ee 
SOLVAY PROCESS DIVISION AL L IED CHEMIC AL ‘& DYE CORP 
SUN OIL COMPANY an 
TANEXCO, INC : 

TANNERS' COUNC iL RESEARCH LABORATORY 
TEAS EXTRACT CO ie 5 bower ee ‘ 
THOMAS CO., ARTHUR 

TRASK CO., ARTHUR © 

UNION STARCH & REFINING CO 
WALLERSTEIN COMPANY, INC 

WARNER CO ‘ 

WHITTEMORE-WRIG HT co 

WOLF, JACQUES & CO 

YOUNG CO., J. S pie 
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ITALIAN 


CHESTNUT EXTRACT 


SOLID — POWDER — SPRAY DRIED 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 

Spray 

Solid Powder Dried 

TANNIN : 66.7 73.35 

NON-TANNIN ee ee s 21.2 19.1 

INSOLUBLES : 6 a 

WATER é 14.5 6.7 
ASH es a j .82 ae 


STAINLESS SUMAC CRYSTALS 


(MC 
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HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD'S LEADING EXTRACT CHEMISTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Co 
NON-TANNIN . . . . 16.03 
INSOLUBLES. . . . . 1.70 
a 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON SBLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "“G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 1 





